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PREFACE  TO  PART  II 

Owing  to  the  greater  surgical  importance  of  the  limbs  in  veterinary 
practice,  consecutive  treatment  has  been  dealt  with  a  little  more  fully 
in  this  volume  than  in  Part  I.,  otherwise  precisely  similar  lines  have  been 
followed. 

To  the  Vice-Chancellor  of  the  University  of  Liverpool  the  author 
desires  again  to  express  his  gratitude  for  the  ever-ready  advice  and  kindly 
help,  of  which  it  has  been  the  author's  good  fortune  to  avail  himself. 

The  onerous  task  of  revising  and  correcting  the  proofs  has  been 
kindly  undertaken  by  the  author's  friend  and  former  colleague.  Professor 
Macqueen,  many  of  whose  views  upon  matters  appertaining  to  the  purely 
surgical  part  of  the  work  have  been  adopted.  Although  these  have  been 
frequently  acknowledged  throughout  this  volume  and  were  referred  to  in 
the  General  Preface  to  Part  I.,  the  author  feels  it  his  duty  to  make 
reference  to  them  here,  for  to  have  had  the  collaboration  of  one  with  the 
ripe  experience  of  Professor  Macqueen  cannot  fail  to  add  materially  to 
the  practical  value  of  the  work. 

The  kind  reception  accorded  the  first  volume  by  the  majority  of  the 
critics  and  by  practitioners  generally  in  this  country,  and  especially  by 
his  fellow  veterinarians  in  France  and  America  has  been  most  gratifying 
to  the  author,  and  has  convinced  him  that  his  opinion  of  the  necessity 
which  existed  for  a  work  of  the  kind,  as  expressed  in  the  Pretace  to 
Part  I.,  was  well  founded. 

It  was  pointedly  remarked  bv  one  esteemed  reviewer,  presumably  a 
member    of    our    sister    profession,   that    "since    1832.    when    William 
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Percival  produced  the  first  work  exclusively  devoted  to  the  anatomy  of 
the  horse,  considerable  advances  have  been  made  in  the  methods  of 
teaching  veterinary  anatomy  ;  but  it  cannot  be  said  that  the  production 
of  anatomical  literature  has  been  correspondingly  abundant  in  this 
country.  The  veterinarian  has  not  had  his  time  too  heavily  taxed  by 
the  examination  of  frequent  new  publications."  The  justice  of  this  soft 
impeachment  is  best  known  to  the  members  of  the  veterinary  profession, 
and  the  intended  mission  of  the  writer  will  therefore  be  amply  fulfilled  if 
the  effort  be  considered  by  his  fellow  workers  to  be  a  useful  contribution 
to  this  unfortunately  too  inadequate  supply  of  veterinary  literature. 

To  the  judgment  of  practitioners,  who  are  best  qualified  to  know 
their  own  wants,  and  at  whose  hands  the  first  part  of  this  work  was 
so  charitably  received,  without  further  remark  this  volume  is  now 
committed. 


Department  of  Veterinary  Anatomy, 

The  University  of  Liverpool. 

June  1907. 
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THE    FORE    LIMB 

CHAPTER  I 
SUPERFICIAL  EXAMINATION 

The  student  should  first  examine  the  outer  aspect  of  the  region  of  the 
shoulder,  and  endeavour  as  near  as  possible  to  locate  the  outhne  of  the 
scapula.  Having  done  this,  it  vv^ill  be  observed  that  running  obliouely 
downwards  and  forwards  over  the  area  enclosed  by  the  imaginary  outline 
drawn,  there*are  four  elevations,  which  are  formed  by  the  following 
muscles  : 

The  most  superior  or  anterior  elevation  indicates  the  position  of  the 
supraspinatus  muscle,  which  lies  in  the  supraspinous  fossa  and  is  attached 
inferiorly  to  the  anterior  divisions  of  both  tuberosities  at  the  proximal 
end  of  the  humerus.  Between  the  two  tendons  of  insertion  of  this  muscle 
the  tendon  of  origin  of  the  biceps  emerges.  The  second  elevation  is 
formed  by  the  infraspinatus  muscle.  This  muscle  has  two  tendons  of 
insertion  also,  one  of  which  is  attached  to  the  inner  side  of  the 
convexity  {i.e.,  the  more  posterior  of  the  two  divisions  of  the  external 
tuberosity),  whilst  the  other  tendon  plays  over  the  outer  aspect  of  the 
convexity  and  is  inserted  into  the  upper  extremity  of  the  deltoid  ridge. 
A  small  synovial  bursa  is  placed  between  this  tendon  and  the  outer 
surface  of  the  convexity.  Between  the  two  muscles  named,  the  tubercle 
of  the  spine  of  the  scapula  may  be  easily  located.  It  is  important  to 
note  that  the  tendons  of  the  supraspinatus  and  infraspinatus  muscles  by 
their  disposition  materially  assist  in  keeping  the  head  of  the  humerus  in 
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the  glenoid  cavity  of  the  scapula.  These  muscles  are  affected  in  supra- 
scapular paralysis,  and  it  will  be  seen  that  when  this  affection  has 
advanced  to  such  a  degree  that  the  muscles  become  atrophied,  the  long 
axes  of  the  muscles  and  their  tendons  become  considerably  increased  in 
length  on  account  of  the  diminution  in  width  of  the  bellies.  This 
increased  length  causes  a  relaxation  of  the  parts,  with  the  result  that  we 
have  one  of  the  diagnostic  symptoms  of  suprascapular  paralysis,  viz.,  free 
external  rotation  of  the  head  ot  the  humerus.  Internal  rotation  is 
prevented  by  the  tendon  of  the  subscapularis  muscle,  which  is  not  affected 
in  this  paralysis.  The  two  posterior  elevations  are  formed  by  the 
underlying  deltoid  muscle,  which  arises  from  the  posterior  border  of  the 
scapula  and  is  inserted  into  the  deltoid  tubercle  of  the  humerus.  The 
appearance  of  two  elevations  is  due  to  a  false  septum  in  the  muscle 
caused  by  a  dipping  inwards  of  the  scapular  fascia  which  binds  this 
muscle  to  the  preceding  one  and  to  the  underlying  bone. 

The  point  of  the  shoulder  is  formed  by  the  coracoid  process  of  the 
scapula.  This  should  be  carefully  palpated,  since  it  is  a  common  seat  of 
fracture,  particularly  in  young  animals,  the  fracture  being  usually  due  to 
the  shoulder  being  caught  in  a  doorway  or  narrow  gateway.  Running 
over  the  shoulder  joint  and  spreading  out  as  it  descends  is  the  mastoido- 
humeralis  muscle.  Inferiorly  to  the  shoulder  this  muscle  again 
becomes  narrower,  and  runs  to  its  insertion  into  the  outer  lip  of  the 
musculo-spiral  groove.  Near  the  upper  border  of  the  mastoido-humeralis 
and  just  in  front  of  the  point  of  the  shoulder  is  the  common  seat  of 
"  shoulder  tumour  "  or  "  abscess." 

The  long  axis  of  the  scapula  runs  downwards  and  forwards,  and  meets 
the  long  axis  of  the  humerus,  which  runs  downwards  and  backwards 
forming  an  acute  angle  at  the  shoulder  joint.  The  triangle,  of  which 
these  two  bones  form  the  antero-superior  and  antero-interior  sides,  is 
filled  by  a  large  muscular  mass  which  is  indicated  on  the  exterior  by  a 
well-marked  convex  bulging  of  distinct  outline.  This  mass  is  formed 
by  the  triceps  extensor  cubiti  or  caput  muscles,  which  are  inserted  into 
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Plate  I. — Outer  Aspect  of  Shoulder  and   Arm 

I.  Elcvaiion  formed  by  caput  muscles.  2.  Point  of  elbow  (summit  of  olecranon  process  ot 
ulna).  3.  Position!  of  elbow  articulation.  4.  Elevation  formed  by  flexor  metacarpi  externus 
muscle.  5.  Elevation  formed  by  extensor  pedis.  6.  Elevation  formed  by  extensor  metacarpi 
magnus.  7.  Groove  between  brachialis  anticus  and  mastoido-humeralis.  S.  Point  of 
shoulder,     g.  Groove  in  front  of  or  above  supraspinatus  muscle. 
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the  summit  of  the  olecranon  process,  and  are  the  great  extensors  of  the 
elbow.  The  marked  convexity  of  these  muscles  should  be  observed,  since 
in  advanced  cases  of  radial  paralysis  or  "  dropped  elbow,"  in  place  of  the 
convexity  we  have  a  marked  depression,  due  to  the  fact  that  these  muscles 
have  become  atrophied. 

What  is  commonly  known  as  the  "  point  "  of  the  elbow  corresponds 
to  the  position  of  the  summit  of  the  olecranon  process  of  the  ulna.  The 
elbow  joint  is  placed  from  three  to  four  inches  downwards  and  forwards 
from  this  point,  varying,  of  course,  according  to  the  size  of  the  animal, 
and  is  indicated  externally  by  a  slight  depression.  It  will  be  observed 
that  there  is  an  almost  entire  absence  of  muscular  tissue  on  the  outer 
aspect  of  the  joint,  which  is  here  therefore  very  badly  protected,  a  fact 
which  renders  it  necessary  to  treat  wounds  in  the  neighbourhood  of  the 
joint  with  great  care  ;  otherwise  an  open  arthritis  of  the  joint  is  a  very 
liable  complication. 

Passing  the  hand  down  the  front  of  the  forearm,  a  very  prominent 
and  well-defined  elevation  is  felt.  This  raised  surface  corresponds  to  the 
bellies  of  two  muscles,  the  more  anterior  of  which  is  the  extensor  meta- 
carpi  magnus,  whilst  the  other  is  the  extensor  pedis.  Behind  the 
extensor  pedis  is  placed  the  flexor  metacarpi  externus  muscle,  which  is 
indicated  externally  by  a  slight  and  elongated  elevation.  Between  these 
two  muscles  is  situate  the  extensor  suffraginis  muscle,  which  does  not 
provide  any  superficial  marking,  since  it  is  wedged  in  somewhat  tightly 
between  the  two  muscles  named.  The  tendons  of  the  extensor  pedis 
and  extensor  metacarpi  magnus  run  over  the  front  of  the  knee  after 
having  passed  through  the  two  vertical  grooves  on  the  anterior  aspect  of 
the  inferior  extremity  of  the  radius,  whilst  that  of  the  extensor  suffra- 
ginis passes  through  a  groove  on  the  outer  side  of  the  inferior  extremity 
of  this  bone.  The  tendon  of  the  flexor  metacarpi  externus  will  be  found 
to  terminate  just  above  the  knee  and  on  its  postero-external  aspect,  where 
we  feel  a  well-marked,  hard  ridge.  This  ridge  corresponds  to  the  upper 
border  of  the  pisiform  bone,  and  it  should  be  remarked  that  this  edge  of 
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the  pisiform  is  almost  immediately  subcutaneous — a  point  which  is  of 
considerable  surgical  importance  in  dealing  with  affections  of  the  knee 
which  require  tight  bandaging  for  any  considerable  length  of  time.  In 
such  cases  the  pressure  of  the  bandage  should  be  taken  off  the  edge  of 
the  pisiform  bone  by  applying  a  roll  of  cotton  wool  or  tow  on  either 
side  ;  otherwise  the  continuous  pressure  on  the  skin  over  the  sharp  edge 
of  the  bone  will  lead  to  a  serious  complication  in  the  form  of  the  bone 
making  its  appearance  through  the  skin. 

The  outermost  bones  of  the  two  rows  of  the  carpus,  namely  the 
cuneiform  and  the  unciform,  should  next  be  felt,  and  below  the  unciform 
the  head  of  the  outer  small  metacarpal  or  "  splint  "  bone  will  be  detected, 
from  which  without  any  difficulty  the  finger  may  be  passed  along  the 
groove  which  corresponds  to  the  line  of  apposition  of  the  large  and  outer 
small  metacarpal  bones.  This  groove  indicates  the  most  common  situa- 
tion of  splints,  and  particular  familiarity  should  be  made  with  it  imme- 
diately below  the  knee,  for  here  we  find  what  are  known  as  "  knee 
splints,"  which  are  the  most  troublesome  form  of  this  affection. 

Between  the  knee  and  the  fetlock  it  will  be  found  that  the  anterior 
aspect  of  the  large  metacarpal  bone  is  immediately  subcutaneous,  but 
towards  the  outer  side  of  this  aspect  the  tendon  of  the  extensor  pedis 
muscle  may  be  easily  felt,  and  externally  to  that  again  the  tendon  of  the 
extensor  suffraginis  muscle.  At  a  point  which  is  distant  from  two 
and  a  half  to  three  and  a  half  inches  below  the  knee  and  immediately 
behind  the  small  metacarpal  bone  there  will  be  felt  a  slight  thickening, 
which  indicates  the  position  where  the  subcarpal  or  check  ligament 
unites  with  the  tendon  of  the  deep  flexor  of  the  digit,  and  which 
thickening  must  not  be  mistaken  for  fibrous  enlargement  due  to  a 
chronic  sprain  of  the  tendon.  By  taking  up  the  foot  and  flexing  the 
knee,  the  edge  oi  the  ligament  becomes  much  more  evident  to  the 
touch. 

The  next  step  is  carefully  to  manipulate  the  skin  over  the  back 
tendons,    namely,   those  of  the    flexor    perforatus    and    flexor    perforans 


Plate  II. — Right  Foke  Limb.  Outer  Aspect 
I.  Position  of  elbow  articulation.  2.  Fle.xor  inetacarpi  e.xternus.  3.  Elevation  caused  by 
pisiform  bone.  4.  E.xternal  small  metacarpal  bone.  5.  Edge  of  tendon  of  flexor  perforans. 
6.  Level  ot  bases  of  sesamoid  bones.  7.  Situation  of  pastern  joint.  8.  Os  suffraginis. 
9.  Position  of  fetlock  articulation  10.  Large  metacarpal  bone.  11.  Edge  of  radius. 
12.  Elevation  formed  by  belly  of  e.xtensor  pedis,  ij.  Elevation  formed  by  belly  of  extensor 
metacarpi  magnus. 
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muscles.  These  tendons  should  be  felt  as  far  as  possible  throughout 
their  length,  beginning  at  the  knee,  immediately  below  which  they 
will  be  found  at  the  spot  where  they  leave  the  carpal  arch.  Just 
above  the  fetlock  the  tendon  of  the  deep  flexor  will  be  found  to 
disappear,  for  it  here  enters  the  fibrous  ring  formed  for  its  passage  by 
the  perforatus  tendon.  The  perforans,  however,  will  be  felt  to  make 
its  reappearance  just  below  the  joint,  where  it  emerges  from  the 
fibrous    tube  mentioned. 

Careful  manipulation  of  the  outer  side  or  the  fetlock  will  reveal 
the  presence  of  a  hard,  flat  band  which  runs  downwards  and  forwards 
to  the  anterior  aspect  of  the  limb,  where  it  joins  the  tendon  of  the 
extensor  pedis  muscle.  This  band  is  the  external  division  of  the 
suspensory  ligament,  which  has  divided  just  above  the  fetlock  after 
traversing  the  channel  formed  by  the  large  and  two  small  metacarpal 
bones.  This  slip  of  the  suspensory  ligament  will  be  found  to  broaden 
out  and  to  become  much  less  apparent  to  the  touch  as  we  descend  to 
its  insertion.  It  is  sometimes  ruptured,  particularly  in  young  animals. 
Near  where  the  suspensory  ligament  divides  the  small  metacarpal  bone 
will  be  found  to  terminate  in  a  small  rounded  nodule.  This  is  known 
as  the  "  button "  or  the  splint  bone,  and  must  not  be  mistaken  for 
a  splint. 

The  upper  part  of  the  inner  aspect  of  the  limb  is  best  examined 
on  a  dead  specimen.  The  limb  should  be  disarticulated  at  the  shoulder 
joint,  and  the  inner  cutaneous  incision  should  be  made  as  high  up 
as  possible  in  the  armpit.  The  first  point  we  notice  is  the  curve 
indicating  the  inferior  border  of  the  posterior  superficial  pectoral 
muscle.  This  in  most  animals  may  be  distinctly  seen,  but  in  all  it  may 
be  easily  felt.  Extending  vertically,  and  almost  in  the  middle  line  of 
this  aspect,  will  be  felt  an  osseous  ridge.  This  is  the  inner  edge  of  the 
radius.  Behind  this  ridge  is  a  vertical  groove,  and  posterior  to  the  groove 
again  we  have  a  vertically  elongated  elevation  which  corresponds  to  the 
position  of  the  belly   of  the  flexor  metacarpi   internus  muscle. 
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Just  above  the  lower  edge  of  the  posterior  superficial  pectoral 
muscle  and  in  a  line  with  the  ridge  of  the  radius,  if  a  little  pressure 
be  applied,  the  posterior  radial  artery  may  be  located  in  the  living 
subject  by  its  pulsation,  which  may  be  more  easily  felt  if  the  limb 
be  drawn  a  little  forward.  This  is  a  very  popular  seat  for  the  taking 
of  the  pulse.  It  is  also  the  seat  of  neurectomy  of  the  median  nerve, 
which    will  be   referred   to   later. 

Anterior  to  the  ridge  of  the  radius  we  see  the  inner  aspect  of 
the  elevation  formed  by  the  extensor  metacarpi  magnus,  to  which 
reference  has  already  been  made.  In  the  inferior  third  of  the  fore- 
arm we  have  the  "  chesnut,'  a  horny  excrescence  which  upon 
manipulation  will  be  found  to  be  confined  to  the  skin.  The  inner 
surface  of  the  scaphoid  and  trapezoid,  the  innermost  bones  of  the  two 
rows  of  the  carpus,  should  now  be  felt,  and  the  faint  depression 
between  them  noted. 

Below  the  knee  the  tendons  of  the  perforatus  and  perforans  make 
their  appearance,  and  may  be  felt  as  they  are  leaving  the  carpal 
arch.  It  is  scarcely  necessary  here  to  impress  the  student  with  the 
importance  of  making  himself  quite  familiar  with  these  tendons, 
particularly  where  the  check  ligament  joins  the  perforans,  again 
immediately  above  the  fetlock,  and  lastly  just  below  this  joint,  wTiere 
the  perforans  is  leaving  the  ring  formed  by  the  perforatus,  since  at 
these  situations  the  tendons  are  most  commonly  sprained.  If  the  knee 
be  flexed  and  the  flexor  tendons  pushed  aside,  the  suspensory  ligament 
may  be  felt  in  the  channel  formed  by  the  large  and  small  metacarpal 
bones. 

By  the  application  of  pressure  with  the  palmar  aspect  of  the  medius 
finger  to  the  outer  or  inner  side  of  the  most  prominent  part  of  the 
fetlock,  the  plantar  nerve  may  be  rolled  beneath  the  finger  about  half 
an  inch  posteriorly  to  the  middle  line.  This  should  be  practised,  since 
it  is  of  utility  in  deciding  the  seat  of  plantar  neurectomy.  The  most 
prominent    point   at    the   back    of  the    fetlock    presents    another   horny 


Plate  III.— Inner  Aspect  of  "Off"  Fore  Limb 
I.  Edge  of  posterior  superficial  pectoral  muscle.     2.  Median  nerve  exposed.     3.  Elevation 
formed  by  flexor  metacarpi  internus.     4.  Elevation  formed  by  extensor  metacarpi  magnus. 
5.  Chestnut.     6.  Ridge  of  the  Radius.      7.   Position  of  ridge  of  pisiform  bone.     S.  Internal 
plantar  nerve  exposed.    9.  Digital  nerve  exposed. 
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excrescence  called  the  "  ergot,"  surrounded  by  a  tuft  of  long  hairs. 
Subjacent  to  the  skin  and  tendons  in  this  position  are  the  two  sesamoid 
bones,  the  location  of  which  may  be  decided  by  the  fact  that  they 
move  slightly  towards  the  middle  line  upon  the  application  of  pressure 
to   the  outer  surface  of  each  with  the  thumb  and   finger. 

Immediately  below  the  sesamoid  bone  on  either  side  of  the  limb 
is  a  depression  in  which  the  edge  of  the  perforans  tendon  may  be  felt, 
and  which  is  the  seat  of  inferior  plantar,  or  more  correctly  digital, 
neurectomy. 

The  region  of  the  pastern  should  next  be  grasped  with  the  hand, 
in  order  that  the  observer  may  familiarise  himself  with  the  conformation 
of  the  long  pastern  bone  or  os  suffraginis. 

It  will  be  found  helpful  if,  whilst  making  this  examination,  the 
student  has  a  dried  bone  near,  in  order  that  he  may  compare  the  buttress- 
like processes  at  the  upper  extremity  of  the  bone  with  the  elevations 
formed  by  them  in  the  limb.  The  palmar  aspect  of  the  hand  should 
be  passed  over  this  region  several  times,  until  the  student  has  quite 
satisfied  himself  by  comparison  with  the  dried  bone  that  these  elevations 
are  normal.  The  next  point  of  importance  is  the  position  of  the  pastern 
joint,  which  will  be  found  about  an  inch  to  an  inch  and  a  half  above 
the  line  of  junction  of  the  skin  and  hoof  This  joint  is  covered 
anteriorly  by  the  flattened-out  tendon  of  the  extensor  pedis.  There  is 
no  anterior  common  ligament,  so  that  the  tendon  is  next  the  joint  and 
gives  support  to  the  synovial  membrane.  Posteriorly  the  joint  is  well 
protected  by  the  fibro-cartilaginous  pad  which  projects  upwards  from 
the  superior  extremity  of  the  back  of  the  os  coronae.  According  to 
Hunting's  classification  of  ringbones,  this  joint  is  the  seat  of  the  class 
designated  by  the  term  "  high,"  the  "  low  ringbones  "  being  those  which 
affect  the  corono-pedal  joint.  The  so-called  false  ringbones  are  placed 
on  the  suffraginis  or  corona",  but  do  not  affect  the  joints.  By  carefully 
manipulating  the  top  of  the  hoof,  the  upper  borders  of  the  lateral 
cartilages  will  be  felt.     These   cartilages,  so  far  as  they    project  above 
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the  hoof,  should  be  traced  out,  and  it  should  be  noted  that  the 
greater  part  of  the  cartilage  is  placed  within  the  hoof.  If  the  foot 
be  taken  up  in  the  living  animal  and  the  cartilages  placed  between 
the  thumbs,  the  palmar  aspect  of  the  hands  being  applied  to  the  wall 
of  the  hoof,  a  little   pressure  will   distinctly   reveal  their  elasticity. 


CHAPTER  II 
SUPERFICIAL  DISSECTIONS 

OUTER    ASPECT    OF    LIMB 

Such    a    dissection    is    represented    in    Plates    IV.     and    V.,     and    the 
structures  exposed  are  as  follows  : 

The    Bones 

Near  the  upper  end  of  the  limb,  the  spine  of  the  scapula  (2) 
is  seen  running  obliquely  downwards  and  forwards.  Towards  its 
middle  it  shows  the  prominence  called  the  tubercle  of  the  spine  (4), 
which  gives  attachment  to  the  trapezius  muscle.  This  muscle  has 
been  dissected  away  to  expose  the  muscles  lying  beneath  it.  The 
summit  or  anterior  portion  of  the  outer  tuberosity  of  the  humerus 
(12)  is  visible,  and  to  it  the  outer  tendon  of  the  supraspinatus 
muscle  (6)  is  attached.  Extending  downwards  and  backwards  from 
the  summit  is  the  deltoid  ridge  (13),  which  terminates  inferiorly 
in  the  well-marked  deltoid  tubercle.  The  ridge  is  partially  concealed 
by  the   insertion  of  the  infraspinatus  muscle   (5). 

Taking  an  oblique  course  downwards  and  backwards  along  the 
line  of  direction  of  the  deltoid  ridge,  we  arrive  at  the  summit  of 
the  olecranon  process  of  the  ulna,  which  forms  a  marked  and  well- 
defined  prominence    (19). 

The  bones  of  the  forearm  are  almost  completely  clothed  by  the 
extensor     and    flexor    muscles     of    the     metacarpus     and     digit.       The 
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inferior  extremity  of  the  radius  will,  however,  be  found  to  be  imme- 
diately subcutaneous  between  the  tendon  of  the  extensor  pedis  (22) 
and   that   of  the  extensor  suffraginis   (25). 

Between  the  knee  and  fetlock  almost  the  whole  of  the  outer 
surface  of  the  external  small  metacarpal  bone  (32)  is  represented,  as 
is  also  the  shaft  of  the  large  metacarpal,  excepting  that  portion 
which  is  concealed  by  the  tendons  of  the  extensor  pedis  and 
extensor    suffraginis    muscles. 

Below  the  fetlock  we  see  the  os  suffraginis  (46),  the  greater 
part  of  the  front  and  lateral  aspect  of  this  bone  being  visible, 
together  with   the  external   prominence   at  its  lower  extremity. 


The    Ligaments 

Only  two  ligaments  are  shown  in  the  plates  representing  this 
aspect  of  the  limb. 

The  Superior  Sesamoulean  or  Great  Suspensory  Ligament  (44). — This 
first  makes  its  appearance  about  four  inches  below  the  knee.  It  is 
visible  owing  to  the  body  of  the  outer  splint  bone  having  become 
so  much  thinner  than   it  is   above   this   point. 

The  ligament  runs  down  the  limb  in  the  channel  formed  by  the 
large  and  two  small  metacarpal  bones.  Just  above  the  fetlock  it 
splits  into  two  parts.  The  outer  division  is  plainly  represented  (44). 
It  runs  round  the  outer  lateral  aspect  of  the  fetlock,  and  gives  off 
a  slip  of  insertion  to  the  sesamoid  bone  of  its  side.  It  then  runs 
obliquely  downwards  and  forwards  across  the  shaft  of  the  first 
phalanx  to  the  front  of  the  limb,  where  it  terminates  by  uniting 
with   the   tendon  of  the  extensor  pedis. 

The  Suhcarpal  or  Check  Ligament. — This  is  placed  behind  the 
suspensory  ligament  just  below  the  knee.  Like  the  former  ligament, 
its  upper  portion  is  concealed  by  the  greater  thickness  of  the  upper 
extremity    of   the    small   metacarpal    bone.      It    is    the    downward   con- 
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tinuation  of  the  posterior  common  ligament  of  the  knee,  and  becomes 
united  to  the  tendon  of  the  flexor  perforans  about  three  and  a  half 
inches  below  the  carpus.  Along  its  outer  edge  is  seen  to  run  the 
external  metacarpal  vein    (32). 


The   Muscles   and  Tendons 

The  Supraspinatus  Muscle  (6). — This  occupies  the  whole  of  the 
fossa  in  front  of,  or  above  the  spine  of  the  scapula,  which  bears  the 
same  name.  Its  outer  tendon  of  insertion,  which  is  attached  to  the 
summit  of  the  external  tuberosity  of  the  humerus,  is  represented  in 
the  plate  (12).  The  muscle  is  a  powerful  extensor  of  the  shoulder 
joint,   and    is   supplied    by   the   suprascapular   nerve. 

The  Infraspinatus  Muscle  (5). — Occupies  almost  the  whole  of  the 
infraspinous  fossa.  The  outer  surface  of  the  muscle  presents  a 
depression  which  runs  obliquely  downwards  and  forwards,  and 
which  is  somewhat  deceptive  in  suggesting  the  possession  of  two 
bellies. 

It  is  inserted  by  an  inner  tendon  into  the  convexity  of  the 
external  tuberosity  of  the  humerus  and  by  an  outer  broad  tendon  (8), 
which  is  represented  in  the  plate,  into  the  upper  portion  of  the 
deltoid  ridge.  This  muscle  is  an  abductor  and  outward  rotator  of 
the  humerus,  and   is  supplied  by   the  suprascapular   nerve. 

The  Deltoid  Muscle  (9). — This  muscle  is  also  traversed  obliquely 
downwards  and  forwards  by  a  depression  in  which  the  scapular  fascia 
dips.  It  arises  from  the  dorsal  angle  and  part  of  the  posterior 
border  of  the  scapula,  and  also  from  the  scapular  fascia.  It  is 
inserted  into  the  deltoid  tubercle.  Its  action  is  similar  to  that  of 
the   infraspinatus,  and   it   is  supplied   by  the  circumflex   nerve. 

The  Biceps  (16). — In  front  of  the  upper  half  of  the  humerus  we 
find  the  biceps  muscle,  which  is  seen  to  arise  from  the  coracoid 
process.      Its    tendon  passes   through    the    bicipital   groove   between    the 
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tendons  of  insertion  of  the  supraspinatus  muscle.  The  biceps  is 
inserted   into   the   bicipital   tuberosity  of  the   radius. 

The  upper  part  of  the  biceps  is  visible  owing  to  the  fact  that 
the  mastoido-humeralis  has  been  almost  completely  removed.  Two 
or  three  inches  of  the  last-named  muscle  are,  however,  represented 
near  its  insertion  into  the  external  lip  of  the  musculo-spiral 
groove  (i8). 

Behind  this  piece  of  the  mastoido-humeralis  is  noticed  part  of  the 
Brachialis  Anticus  Muscle  (17),  which  arises  at  the  back  of  the  upper 
extremity  of  the  humerus.  It  then  winds  round  the  outer  side  of  the 
bone  in  the  musculo-spiral  groove,  where  it  is  represented  in  the  plate 
(17).  Its  tendon  of  insertion,  which  is  not  visible,  passes  inwards 
beneath  the  internal  lateral  ligament  of  the  elbow  to  be  inserted  into 
the  radius  and  ulna. 

The  Triceps  Extensor  Cubki. — Two  divisions  of  this  muscle  are  repre- 
sented here,  namely,  the  large  and  middle  heads  (7  and  1 5). 

The  Caput  Magnum  (7)  arises  from  the  dorsal  angle  and  glenoid  edge 
of  the  scapula,  and  is  inserted  into  the  summit  of  the  olecranon  process 
of  the  ulna.  This  muscle  fills  up  the  greater  part  of  the  triangle  of 
which  the  scapula  (inferior  border)  and  humerus  form  two  of  the  sides. 
It  is  a  powerful  extensor  of  the  elbow  and  a  flexor  of  the  shoulder. 

The  Caput  Medium  (15). — This  division  arises  from  the  curved 
roughened  line  which  runs  upwards  on  the  back  of  the  humerus  from 
the  deltoid  tubercle  to  the  articular  head.  The  upper  part  of  the  origin 
of  the  muscle  is  concealed  by  the  deltoid.  It  is  inserted  with  the  large 
head,  and  is  an  extensor  of  the  elbow. 

Both  these  divisions  of  the  triceps  extensor  cubiti  are  supplied  by  the 
musculo-spiral  nerve. 

In  the  region  of  the  forearm  quite  a  number  of  muscles  are  repre- 
sented. 

The  Extensor  Metacarpi  Magnus  (20). — This  is  the  most  anterior  of 
the  muscles  here  shown.      Its  belly,  together  with   that  of  the  extensor 


Plate  IV.— SUPERFICIAL  DISSECTION. 
Fore  Limb  (right),  Outer  aspect. — i.  Cartilage  of  prolongation.  2.  Spine  of  scapula.  3.  Dorsal  angle 
of  scapula.  4.  Tubercle  of  spine.  5.  Infraspinatus  muscle.  6.  Supraspinatus.  7.  Caput  magnum.  S.  Tendon 
of  infraspinatus.  9.  Deltoid  muscle.  10.  Outer  tendon  of  supraspinatus.  11.  Insertion  of  deltoid.  12.  Anterior 
division  of  external  tuberosity  of  humerus  (i.e.,  the  summit).  13.  Upper  portion  of  deltoid  ridge.  14.  Tendon  of 
origin  of  biceps.  15.  Caput  medium.  16.  Biceps  muscle.  17.  Brachialis  anticus.  18.  Insertion  of  mastoido-humeralis. 
19.  Insertion  of  caput  muscles  into  summit  of  olecranon  process  of  ulna.  20.  Extensor  metacarpi  magnus. 
21.  Flexor  metacarpi  externus.     22.  Extensor  pedis.     23.   Ulnar  accessorius. 


>. 
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pedis,   forms   the   bulging    mass   in    front  of  the   forearm,    which    is  so 
distinctly  visible  in  the  living  animal. 

It  arises  from  the  roughened  ridge  above  the  external  condyle  of  the 
humerus,  and  its  muscular  portion  gradually  tapers  as  we  descend  to 
within  two  or  three  inches  of  the  knee,  where  it  is  succeeded  by  a 
tendon.  The  latter  passes  under  the  extensor  metacarpi  obliquus  and 
through  the  middle  groove  on  the  front  of  the  lower  extremity  of  the 
radius.  It  next  crosses  the  knee  in  a  vertical  direction,  where  it  lies  on 
the  anterior  common  ligament,  and  runs  to  its  insertion  into  a  roughened 
area  at  the  front  of  the  upper  extremity  of  the  large  metacarpal  bone. 
This  muscle  is  the  principal  extensor  of  the  knee  joint,  and  its  nerve 
supply  is  derived  from  the  musculo-spiral. 

The  Extensor  Pedis   (22). — This  is  placed  behind  the  extensor  meta- 
carpi magnus.      It  arises  trom  the  small  depression  which  is  placed  to  the     b 
outer  side  of  the  coronoid  fossa,  from  the  external  lateral  ligament  of  the     r^ 
elbow  and  from  the  upper  portion  of  the  outer  aspect  of  the  radius.  ij 

Its  muscular  portion  tapers  at  both  ends,  and  inferiorly  it  is  succeeded  ^■ 
by  a  tendon  which  plays  over  the  broad  origin  of  the  extensor  metacarpi  ^ 
obliquus.  It  next  passes  through  the  outer  of  the  two  vertical  grooves  T 
on  the  front  of  the  radius,  and  crosses  the  knee  under  the  annular  band  -^ 
of  fascia,  being  superficially  placed  to  the  anterior  common  ligament.  r> 

The  tendon  is  divisible  into  two  portions — the  outer  and  smaller  of 
which  joins  the  tendon  of  the  extensor  suffraginis.  The  inner  and  larger 
tendon  plays  over  the  fetlock  and  pastern  joints  and  takes  the  place  of  an 
anterior  common  ligament  of  the  latter,  the  synovial  membrane  of  the 
pastern  joint  being  supported  by  the  posterior  face  of  the  tendon.  The 
tendon  then  receives  the  two  divisions  of  the  suspensory  ligament,  and 
becomes  inserted  into  the  pyramidal  process  of  the  pedal  bone.  This 
muscle  extends  the  knee,  fetlock,  and  inter-phalangeal  joints,  and  is 
supplied  by  the  musculo-spiral  nerve. 

The  Extensor  Sujfraginis  (25). — This  is  a  small  muscle  which  is  placed 
between  the  extensor  pedis  in  front  and   the  flexor    metacarpi    externus 
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behind.  It  arises  from  the  external  lateral  ligament  of  the  elbow,  from 
the  outer  side  of  the  upper  end  and  outer  border  of  the  radius,  and  from 
the  line  of  junction  of  the  radius  and  ulna. 

Its  thin  muscular  portion  is  followed  by  a  tendon  which  plays 
through  the  vertical  groove  on  the  outer  aspect  of  the  inferior  extremity 
of  the  radius.  It  then  crosses  the  outer  side  of  the  knee,  passing 
through  a  synovial  sheath.  From  the  fibrous  arch  of  the  knee  it 
receives  a  reinforcing  band,  and  is  joined  by  the  portion  of  the  tendon 
of  the  extensor  pedis  already  referred  to.  It  runs  down  the  limb  parallel 
to  the  extensor  pedis,  and  is  inserted  into  the  upper  extremity  of  the 
anterior  face  of  the  os  sufFraginis. 

This  muscle  extends  the  knee  and  fetlock,  and  is  also  supplied  by  the 
musculo-spiral  nerve. 

The  Extensor  Metacarpi  Obliquus  (24). — This  is  a  small  muscle  which 
arises  from  the  inferior  portion  of  the  outer  aspect  of  the  radius.  At 
its  origin  the  muscle  is  broad  and  flat,  and  it  is  here  crossed  by  the 
extensor  pedis. 

Its  tendon  plays  over  that  of  the  extensor  metacarpi  magnus,  passes 
through  the  oblique  groove  at  the  inferior  extremity  of  the  radius,  and 
runs  downwards  and  inwards  to  be  inserted  into  the  head  of  the  inner 
small  metacarpal  bone. 

Its  action  is  similar  to  that  of  extensor  metacarpi  magnus, 
and  like  the  latter  muscle  it  is  supplied  by  the  musculo-spiral 
nerve. 

The  Flexor  Metacarpi  Externus  (21). — This  muscle  is  placed  behind 
the  extensor  suffraginis,  and  arises  from  the  outer  condyle  of  the 
humerus.  Its  muscular  portion  is  succeeded  by  a  thick  powerful 
tendon,  which  splits  into  two  divisions.  One  of  these  is  inserted  into 
the  upper  border  of  the  pisiform  bone  together  with  the  tendon  ot 
insertion  of  the  middle  flexor,  and  the  other  plays  through  the  groove 
on  the  outer  aspect  of  the  pisiform  bone  and  is  inserted  into  the  head  of 
the  outer  small  metacarpal  bone. 
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As  its  name  implies,  this  muscle  is  a  flexor  of  the  knee.  Its  nerve 
supply  is  derived  from  the  musculo-spiral. 

The  Ulnar  Accessorius  (23). — The  origin  of  this  muscle  from  the 
olecranon  process  of  the  ulna  is  seen.  The  muscle  is  placed  between 
that  just  described  and  the  flexor  metacarpi  medius.  It  disappears 
between  these  two  muscles  and  becomes  more  deeply  seated  where  it 
joins  the  two  remaining  heads  of  the  flexor  perforans,  to  be  followed  by 
a  common  tendon,  which  disappears  through  the  carpal  sheath.  The 
tendon  will  be  described  with  the  inner  aspect  of  the  limb. 

The  Flexor  Metacarpi  Medius. — Only  the  posterior  origin  of  this 
muscle  which  is  attached  to  the  olecranon  process  is  represented  in  the 
plate  (the  anterior  head  arises  from  the  inner  condyle  of  the  humerus). 
Both  heads  unite,  and  their  common  tendon  is  attached  to  the  upper 
border  of  the  pisiform  bone.  This  muscle  is  a  flexor  of  the  knee, 
and   is   supplied   by   the   ulnar   nerve. 

The  Arteries 

No  vessels  appear  in  the  plate  representing  the  upper  half  of  the 
limb.  Just  above  the  knee  joint  the  interosseous  artery  of  the  forearm  (27) 
appears  from  beneath  the  extensor  pedis  muscle.  It  runs  down  the 
limb  at  first  on  the  extensor  metacarpi  obliquus  and  then  on  the  radius, 
being  ultimately  distributed  superficially  on  the  front  of  the  knee. 

Running  along  the  edge  of  the  perforans  tendon  is  the  outer  of  the 
two  small  unnamed  arteries  (35),  which  descends  from  the  subcarpal  arch 
in  front  of  the  plantar  nerve.  It  becomes  lost  towards  the  middle  of 
the  metacarpus. 

The  External  Digital  Artery  (43). — This  arises  from  the  division  of 
the  large  metacarpal  artery  just  above  the  fetlock.  It  appears  between 
the  suspensory  ligament  and  perforans  tendon,  and  runs  vertically  across 
the  fetlock  between  the  plantar  nerve  behind  and  the  external  digital 
vein  in  front.      It  follows  the  course  of  the  posterior  digital  nerve,  and 
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disappears  to  the  inner  side  of  the  lateral  cartilage,  where  it  divides  into 
the  preplantar  and  plantar  (ungual)  vessels.  About  the  middle  of  the  os 
suffraginis  it  gives  off  the  perpendicular  artery  of  the  pastern,  which 
runs  forwards  at  right  angles  to  the  parent  vessel  to  be  distributed  on 
the  lateral  aspect  of  the  first  phalanx. 


The  Veins 

The  veins  of  the  foot  unite  to  form  the  plexuses  of  the  foot.  One 
of  these  plexuses  is  seen  on  the  outer  aspect  of  the  lateral  cartilage  (48). 
From  the  plexuses  the  blood  is  drained  by  the  internal  and  external 
digital  veins.  The  latter  is  represented  in  the  plate.  It  takes  a  course 
upwards  in  front  of  the  digital  artery  across  the  fetlock,  above  which 
joint  it  disappears  by  dipping  inwardly  between  the  suspensory  ligament 
and  the  perforans  tendon.  Here  is  formed  a  venous  arch  by  the  union 
of  the  external  and  internal  digital  veins.  From  this  arch  three  veins 
are  given  off.  One  of  these,  the  external  metacarpal  vein,  is  shown  in  the 
plate  (32).  It  runs  directly  upwards  in  front  of  the  plantar  nerve  and 
its  accompanying  artery.  At  the  knee  it  splits  up  into  a  number  of 
vessels,  forming  a  plexus  from  which  the  ulnar  vein  and  posterior 
radial  veins   (three  or  four)   are  given  off. 


The   Nerves 

The  Ulnar  Nerve. — This  nerve  emerges  from  beneath  the  posterior 
head  of  the  flexor  metacarpi  medius.  It  runs  on  the  back  of  the  fore- 
arm on  the  tendon  of  the  flexor  accessorius  and  along  the  line  of 
apposition  of  the  middle  and  external  flexors  of  the  metacarpus.  About 
four  inches  above  the  knee  it  disappears  between  the  last  two  muscles, 
and  joins  the  branch  of  the  median  to  form  the  external  plantar  nerve. 

Immediately  above  the  knee  a  cutaneous  branch  of  the  ulnar  nerve 
appears   between   the    tendons  of  the  flexor  metacarpi  medius  and  flexor 


Plate  V.- SUPERFICIAL  DISSECTION  {coniinued). 
Fore  Limb  (Right),  Outer  ASPF.cT. — 21.  Flexor  metacarpi  extermis  muscle.  22.  Extensor  pedis.  23.  Ulnar 
accessorius.  24.  Extensor  metacarpi  obliquus.  25.  Extensor  suffraginis.  26.  Tendon  of  extensor  metacarpi  magnus. 
27.  Interosseous  artery  of  forearm.  28.  Tendon  of  extensor  pedis.  29.  Cutaneous  branches  of  ulnar  nerve. 
30.  Tendon  of  extensor  suffraginis  with  reinforcing  band.  31.  Tendon  of  perforatus  leaving  carpal  sheath.  32.  External 
metacarpal  vein.  33.  Perforans  tendon  leaving  carpal  sheath.  34.  Suspensory  ligament.  35.  Small  artery  descending 
with  plantar  nerve.  36.  External  digital  vein.  37.  External  plantar  nerve.  38.  Button  of  external  small  metacarpal 
bone.  39.  Body  of  ditto.  40.  Anterior  digital  nerie.  41.  Branch  connecting  the  two  plantar  nerves.  42.  .Mid<lle 
digital  nerve.  43.  External  digital  artery.  44.  Outer  division  of  suspensory  ligainent.  45.  Posterior  digital  nerve. 
46.  Os  suffraginis.     47.  Perpendicular  artery  of  pastern.     48.   Plexus  of  veins. 
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metacarpi  externus  muscles.  This  branch  ramifies  on  the  external  and 
anterior  aspects  of  the  knee  (29). 

The  'External  Plantar  Nerve  (37). — Below  the  knee  this  nerve  is 
seen  on  the  edge  of  the  perforans  tendon.  It  follows  the  course 
of  the  tendon  down  the  limb,  behind  the  vein  and  artery  already 
described.  Just  above  the  level  of  the  button  of  the  splint  bone 
it  receives  a  communicating  branch  from  the  internal  plantar  nerve 
which  winds  round  to  the  outer  side  behind  the  tendon  of  the  flexor 
perforatus  (41). 

At  the  fetlock  the  nerve  gives  off  its  anterior  digital  branch  (40), 
which  crosses  the  digital  artery  and  vein,  and  runs  obliquely  downwards 
and  forwards  alongside  the  corresponding  branch  of  the  suspensory 
ligament.      It  is  distributed  to  the  coronary  cushion. 

The  plantar  nerve  then  divides  into  the  middle  and  posterior  digital 
nerves.  The  former  crosses  the  digital  artery  and  is  distributed  to  the 
coronary  cushion  and  sensitive  lamina,  whilst  the  latter  continues 
its  downward  course,  to  be  ultimately  distributed  to  the  sensitive 
laminae  and   the  pedal  bone. 


INNER    ASPECT    OF    LIMB    (Plates  VI.  and  VII.) 
The    Bones 

At  the  inner  aspect  of  the  shoulder  joint  the  anterior  and  posterior 
divisions  of  the  inner  tuberosity  of  the  humerus  are  visible.  Owing  to 
the  flexion  of  the  elbow,  the  coraco-humeralis  and  biceps  muscles  are 
displaced  slightly  forwards,  with  the  result  that  a  considerable  portion  of 
the  inner  lateral  aspect  of  the  shaft  of  the  humerus  is  visible,  along 
which  numerous  vessels  and  nerves  are  seen  to  run. 

The  anterior  part  of  the  internal  condyle  of  the  humerus  is  exposed 
and  the  posterior  part  is  concealed  by  the  origin  of  the  flexor  muscles 
of  the  metacarpus  and  digit. 

c 
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The  inner  edge  of  the  radius  (38)  is  represented  throughout  its 
extent.  Near  the  upper  extremity  of  this  bone  is  seen  the  insertion  of 
the  biceps  muscle  into  the  bicipital  tuberosity. 

The  inner  small  metacarpal  bone  (55)  is  visible  throughout  its 
extent  excepting  a  small  portion  of  its  head,  which  is  concealed  by  the 
insertion  of  the  extensor  metacarpi  obliquus  (46)  and  by  the  fibrous 
band  connecting  the  pisiform  bone  with  the  internal  lateral  ligament  of 
the  knee. 

The  inner  half  of  the  large  metacarpal  bone  (53)  is  represented, 
as  is  also  the  greater  part  of  the  lateral  aspect  of  the  os  suffraginis, 
excepting  that  part  which  is  covered  by  the  inner  division  of  the 
suspensory  ligament. 

The  Ligaments 

The  edge  of  the  subcarpal  or  check  ligament  is  much  more  distinct 
than  on  the  outer  aspect.  It  appears  between  the  internal  metacarpal 
vein  and  the  large  metacarpal  artery,  the  latter  having  been  drawn 
slightly  backwards. 

The  inferior  portion  of  the  suspensory  ligament  is  plainly  represented, 
as  is  also  its  inner  branch  (61).  This  ligament  has  already  been 
described. 

The  Muscles  and  Tendons 

The  Subscapularis  (i). — This  muscle  covers  almost  the  whole  of  the 
deep  face  of  the  scapula.  It  lies  in  the  subscapularis  fossa,  from  the 
whole  extent  of  which  it  arises.  Above  the  muscle  is  the  cartilage  of 
prolongation  (2),  which  is  attached  to  the  vertebral  edge  of  the  scapula. 
The  muscle  is  inserted  into  the  posterior  division  of  the  inner  tuberosity 
of  the  humerus.  In  front  of  the  muscle  we  have  the  supraspinatus  (3), 
and  behind  it  the  teres  major  (4). 

The  subscapularis  is  an  adductor  of  the  shoulder,  and  is  supplied  by 
the  subscapular  nerve. 
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The  'Teres  Major  (4). — The  origin  ot  this  muscle  is  from  the  dorsal 
angle  of  the  scapula.  It  is  also  united  to  the  subscapularis  by  a  fibrous 
aponeurosis.  It  is  a  well-defined  muscle,  and  its  anterior  border  follows 
closely  the  glenoid  edge  of  the  scapula. 

It  is  inserted  with  the  tendon  of  the  latissimus  dorsi  muscle  into  the 
internal  tubercle  of  the  humerus,  the  tendon  of  the  latissimus  dorsi 
forming  a  twist  round  that  of  the  teres  major.  This  muscle  is  a  flexor 
and  an  inward  rotator  of  the  shoulder,  and  its  nerve-supply,  as  is  seen  in 
the  plate,  comes  direct  from  the  brachial  plexus. 

The  Scapulo-ulmris  (22). — Only  part  of  this  muscle  is  represented. 
The  upper  and  anterior  portions  have  been  cut  away  to  expose  the 
vessels,  muscles,  and  nerves  which  lie  beneath  it. 

It  is  a  thin,  flat  muscle,  arising  from  the  glenoid  border  of  the 
scapula. 

It  rests  on  the  teres  major  and  triceps  muscles,  and  is  inserted  by  a 
thin  aponeurotic  tendon  into  the  olecranon  process  and  into  the  fascia 
of  the  forearm.  It  extends  the  elbow  joint,  is  a  slight  flexor  of  the 
shoulder,  and  makes  tense  the  fascia  of  the  forearm. 

The  scapulo-ulnaris  is  supplied  by  the  musculo-spiral  nerve. 

The  Triceps  Extensor  Cubiti. — The  caput  magnum  is  visible  on  this 
aspect  of  the  fore  limb  also.     It  has  already  been  described. 

The  Caput  Parviim. — A  small  portion  of  this  muscle  is  represented. 
The  remainder  is  covered  by  the  scapulo-ulnaris.  It  arises  from  the 
shaft  of  the  humerus  below  the  insertion  of  the  teres  major  and  latissimus 
dorsi,  and  it  is  inserted  into  the  olecranon  process. 

The  Coraco-humeralis  (27). — The  whole  of  this  muscle  is  seen.  It 
arises  from  the  small  tubercle  which  is  placed  on  the  inner  aspect  of  the 
coracoid  process.  It  has  two  insertions  into  the  front  of  the  humerus, 
one  above  the  internal  tubercle  and  the  other  into  a  roughened  line 
which  extends  vertically  downwards  from  the  tubercle.  Between  these 
two  insertions  the  prehumeral  vessels  with  their  accompanying 
nerve,   pass. 
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The  muscle  is  an  adductor  of  the  limb  and  extends  the  shoulder.  It 
is  supplied  by  the  median  nerve. 

The  Biceps  (29). — Most  of  this  muscle  is  represented  on  this  aspect  of 
the  limb,  though  its  origin  from  the  coracoid  process  is  better  seen  on  the 
outer  aspect.  The  belly  of  the  muscle  is  thick  and  fusiform  in  shape, 
and  through  it  a  fibrous  cord  runs.  The  muscle  lies  on  the  front  of  the 
humerus.  Its  inferior  tendon  is  thick,  and  powerful,  and  plays  over  the 
anterior  common  ligament  of  the  elbow,  to  which  it  is  closely  adherent, 
to  run  to  its  insertion  into  the  bicipital  tuberosity,  which  is  placed 
anteriorly  at  the  upper  extremity  of  the  radius  and  towards  its  inner 
side.  A  strong  band  of  fibrous  tissue  called  the  bicipital  fascia  is  given 
off  from  the  muscle.  This  runs  downwards  and  outwards  to  be  attached 
to  the  sheath  of  the  extensor  metacarpi  magnus  and  the  deep  fascia  of 
the  forearm. 

The  biceps  is  a  flexor  of  the  elbow,  a  slight  extensor  of  the  forearm, 
and  makes  the  fascia  of  the  latter  tense.  The  median  nerve  supplies 
this  muscle. 

The  Extensor  Metacarpi  Magnus  (37  and  47). — The  belly  and 
tendons  of  this  muscle  are  also  seen  on  this  aspect  of  the  limb.  The 
muscle  has  previously  been  described. 

The  Flexor  Metacarpi  Internus  (35). — This  muscle  lies  on  the  posterior 
aspect  of  the  radius  and  is  closely  applied  to  its  inner  edge.  Between 
the  muscle  and  the  bone  the  posterior  radial  vessels  and  the  median 
nerve  run.  It  arises  from  the  inner  condyle  of  the  humerus,  where  it 
has  a  common  origin  with  the  middle  flexor.  Its  inferior  tendon  is  long 
and  slender.  It  passes  through  a  synovial  sheath  vertically  across  the 
inner  aspect  of  the  knee,  to  be  inserted  into  the  head  of  the  inner  small 
metacarpal  bone. 

It  is  a  flexor  of  the  knee,  and  is  supplied  by  the  median  nerve. 

The  Flexor  Metacarpi  Medius  (36). — This  muscle  arises  by  two  heads: 
the  anterior  head  has  a  common  origin  with  the  preceding  muscle, 
and  the  posterior  head  arises  from  the  olecranon   process.      The  ulnar 
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nerve  and  vessels  pass  beneath  the  latter  head.  The  two  heads  unite, 
forming  a  single  muscular  portion.  This  is  succeeded  by  a  powerful 
tendon  which  is  inserted  into  the  upper  border  of  the  pisiform  bone. 

Its  action  is  similar  to  that  of  the  preceding  muscle,  and  it  is  supplied 
by  the  ulnar  nerve. 

The  three  flexors  of  the  metacarpus  clothe  the  flexors  of  the  digit. 
The  muscular  portions  of  the  latter  are  consequently  almost  entirely 
concealed  from  view. 

The  Flexor  Perforatus  (48  and  62). — This  muscle  arises  from  the 
lower  extremity  of  the  inner  condyle  of  the  humerus  by  a  tendon  which 
is  common  to  it  and  the  humeral  head  of  the  flexor  perforans.  It  runs 
down  the  limb  on  the  perforans,  and  receives  a  reinforcing  band  from  the 
roughened  area  on  the  back  of  the  radius  a  little  above  the  lower 
extremity  of  this  bone.  Its  tendon  then  plays  through  the  carpal  sheath 
and  runs  down  the  limb  to  form  at  the  fetlock  a  peculiar  ring  (62)  through 
which  the  tendon  of  the  perforans  passes.  It  is  ultimately  inserted  into 
the  second  phalanx.  It  is  a  flexor  of  the  knee,  fetlock,  and  pastern  joints, 
and  is  supplied  by  the  ulnar  nerve. 

The  Flexor  Perforans  (3 6a,  54,  and  64). — This  is  the  deep  flexor  of 
the  digit,  and  it  lies  on  the  back  of  the  radius.  It  has  three  heads  of 
origin,  namely,  the  humeral,  radial,  and  ulnar.  The  humeral  and  ulnar 
(ulnar  accessorius)  heads  have  already  been  noticed.  The  radial  head 
arises  from  the  back  of  the  radius,  and  is  consequently  the  most  deeply 
seated. 

The  three  divisions  unite,  and  their  common  tendon  plays  through 
the  carpal  sheath. 

In  the  plate  it  is  seen  as  it  emerges  from  the  sheath,  and  on  its  edge 
run  the  large  metacarpal  artery  and  the  internal  plantar  nerve. 

It  runs  down  the  limb  at  first  behind  the  check  ligament,  and  after 
receiving  the  insertion  of  this  ligament  it  is  placed  behind  the  suspensory. 
Behind  the  tendon  is  that  of  the  perforatus  muscle. 

The  tendon  is  next  seen  where  it  leaves  the  perforatus  ring  below  the 
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fetlock   (64),  and   it    then   disappears,  to  be    ultimately  inserted    into  the 
semilunar  crest  on  the  inferior  aspect  of  the  pedal  bone. 

This  muscle   is   a   flexor  of  the  knee,  fetlock,  pastern,  and   corono- 
pedal  joints,  and  is  supplied  by  the  ulnar  and  median  nerves. 


The  Arteries 

The  Axillary  Artery  (17). — The  severed  end  of  this  vessel  is 
represented  where  it  lies  in  the  loop  formed  by  the  roots  of  the 
median  nerve  (17). 

It  crosses  the  tendon  of  the  subscapularis  muscle  and  passes  on  to  that 
of  the  teres  major,  where  it  becomes  directly  continued  as  the  brachial 
artery. 

The  Suprascapular  Artery  (9). — This  is  a  branch  of  the  axillary  artery. 
It  runs  for  a  short  course  in  a  retrograde  manner  from  the  parent  vessel 
and  splits  up  into  a  number  of  branches.  One  of  these  passes  across  the 
subscapularis  and  dips  in  between  this  muscle  and  the  supraspinatus. 
Another  passes  from  it  to  the  anterior  deep  pectoral  muscle.  These  two 
branches  are  represented  distinctly  in  the  plate. 

The  Subscapular  Artery  (10). — This  is  a  large  vessel,  which  is  also  a 
branch  of  the  axillary.  It  leaves  the  axillary  where  the  latter  passes 
across  the  line  of  apposition  of  the  subscapularis  and  teres  major  muscles. 
The  artery  quickly  disappears  between  these  two  muscles  and  its  main 
continuation  passes  upwards  along  the  glenoid  border  ot  the  scapula. 
(In  the  plate  the  artery  is  shown  throughout  its  course,  owing  to  these 
muscles  having  been  separated  from  one  another.) 

The  Artery  to  the  Latissimus  Dorsi  (18).  —  This  is  a  vessel  of 
considerable  calibre,  which  may  either  come  off  as  a  branch  ot  the 
axillary  artery  or  as  a  branch  of  the  subscapular  artery.  It  takes  a  course 
backwards  across  the  teres  major  muscle  to  supply  the  latissimus  dorsi. 

The  Brachial  Artery  (20). — It  has  been  already  stated  that  this  artery 
is   the  direct   continuation   of  the   axillary.      It    takes  a   vertical   course 
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;Ie.  2.  Cartilage  of  prolongation.  3.  Supraspinatus  muscle.  4.  Teres 
Brachial  plexus.  8.  Subcutaneous  thoracic  nerve.  9.  Suprascapular 
lerve.  12.  Nerve  to  teres  major.  13.  Anterior  root  of  median  nerve. 
6.  Musculo-spiral  nerve.  17.  Cut  end  of  axillary  arter^'  lying  in  loop 
tuberosity  of  humerus.        20.  Axiilarj-  artery 


Fore  Limb  (right).  Inner  aspect.— i.  Subscapularis  n 
5.  Subscapular  nerve.      6.  Nerve  to  latissimus  dorsi. 
10.  Subscapular  artery- (branch  oQ        n.  Suprascapu!; 

rcumflex  nerve.         15.    Posterior  root  of  median  nerve, 
roots  of  the  median  ner\'e.         18.  Artery 


continued  inferiorly  as  the  brachial.  21.  Median  nerve.  22.  Scapulo-ulnaris  muscle  (the  upper  end  has  been  removed  to  display  the 
structures  beneath  it).  23.  Nerve  to  the  biceps  muscle.  24.  Brachial  vein.  25.  Prehumeral  artery  and  vein.  26,  Deep  humeral  arterj' 
and  vein.  27.  Coraco-humeralis  muscle.  27A.  Musculo-cuianeous  branch  of  median  nerve.  28.  Ulnar  nerve  (slightly  displaced,  see  bcltKu). 
29.  Biceps  muscle.  29A.  Artery  to  biceps.  30.  Ulnar  artery.  31.  Cut  end  of  ba<iilic  vein  (the  vein  has  pierced  the  posterior  superficial 
pectoral  muscle  and  unites  with  the  posterior  radial  and  ulnar  \   '  "  '"  '  "  -  - 


f  olecranon  process  of  i 


Flex 


radial  vein  and  artery  with  median  nerve  between  them. 

36,  Flexor  metacarpi  medius.      37.  Extensor  metacarpi  magnus. 

The  brachial  plexus  has  been  pinned  down  to  secure  it  in  position.    It  is  thus  flattened  out,  with  the  result  that  the  ulnar  n. 
has  been  drawn  slightly  backwards  with  the  scapulo-ulnaris  muscle)  runs  down  behind,  instead  of  in  front  of,  the  niusculo-spiral. 
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downwards,  crossing  the  shaft  of  the  humerus  obliquely  and  lying 
successively  on  the  tendons  of  the  teres  major  and  latissimus  dorsi 
muscles,  the  caput  parvum  and  the  bone.  In  front  of  the  artery  is  the 
median  nerve,  and  posteriorly  it  is  related  to  the  brachial  vein.  Above 
the  inner  condyle  of  the  humerus  it  divides  into  the  anterior  and 
posterior  radial  arteries. 

T^he  Prehumeral  Artery  (25). — This  is  the  first  branch  given  off  by 
the  brachial  artery.  It  passes  outwards  from  the  latter  across  the  front 
of  the  humerus  between  the  two  insertions  of  the  coraco-humeralis 
muscle.  It  is  distributed  to  the  biceps,  and  some  of  its  terminal  branches 
may  extend  to  the  mastoido-humeralis.  This  vessel  is  sometimes  referred 
to  as  the  anterior  circumflex  artery. 

The  Artery  to  the  Biceps  [zga). — This  is  a  large  branch  of  the  brachial 
artery,  which  is  given  off  at  the  lower  third  of  the  humerus.  It  passes 
outwards  to  enter  the  biceps  muscle  near  its  lower  extremity. 

The  JJhmr  Artery  (30). — This  artery  is  given  off  as  a  collateral  branch 
of  the  brachial,  which  it  leaves  at  the  lower  border  of  the  caput  parvum. 
It  runs  obliquely  downwards  and  backwards  along  this  border  of  the 
small  head  of  the  triceps  to  gain  the  space  between  the  inner  condyle 
of  the  humerus  and  the  olecranon  process,  where  it  places  itself  in 
company  with  the  ulnar  nerve  and  both  are  covered  by  the  scapulo-ulnaris 
muscle.     It  is  not  further  represented  in  the  plate. 

The  Posterior  Radial  Artery  (33<7). — This  may  be  said  to  be  the  con- 
tinuation of  the  brachial  artery,  since  it  is  so  much  larger  than  the  other 
terminal  division  of  that  vessel,  namely,  the  anterior  radial.  It  com- 
mences above  the  internal  condyle  of  the  humerus,  and  descends  first  on 
the  bone  and  subsequently  on  the  internal  lateral  ligament  of  the  elbow. 
Behind  the  artery  is  the  median  nerve.  The  vessel  continues  its 
downward  course  behind  the  tendon  of  insertion  of  the  biceps, 
and  disappears  between  the  inner  edge  of  the  radius  and  the  flexor 
metacarpi  internus  muscle.  The  vessels  and  nerve  are  here  covered 
by     the     posterior    superficial     pectoral     muscle,     but     this     has     been 
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removed  in  order  that  the  important  structures  lying  beneath  it  might 
be  displayed. 

The  artery  again  appears  in  the  plate  about  three  inches  above  the 
knee  (39),  where  it  is  found  between  the  tendons  of  the  internal  and 
middle  flexors  of  the  metacarpus.  It  descends  between  these  two  tendons, 
and  just  above  the  carpus  it  divides  into  the  large  and  small  metacarpal 
arteries. 

"The  Large  Metacarpal  Artery  (41). — This  is  much  the  larger  of  the 
two  terminal  divisions  of  the  posterior  radial  artery.  It  continues  the 
course  of  the  latter  vessel  in  a  vertical  direction,  and  disappears  within 
the  carpal  sheath.  Near  its  origin  from  the  posterior  radial  it  gives  off  a 
branch  (42),  which  passes  backwards  behind  the  radius,  and  anastomosing 
with  the  terminal  branch  of  the  ulnar  artery,  forms  the  supracarpal  arch. 

The  large  metacarpal  artery  is  again  visible  in  the  plate  (52),  where  it 
leaves  the  carpal  sheath.  It  runs  down  the  metacarpal  region  between 
the  internal  metacarpal  vein,  which  ascends  in  front  of  the  artery,  and 
the  internal  plantar  nerve.  Just  above  the  fetlock  the  vessel  disappears 
by  passing  outwardly,  and  whilst  so  obscured  from  view  it  divides  into 
the  external  and  internal  digital  arteries. 

The  Small  Metacarpal  Artery  (43). — This  is  very  much  smaller  than 
the  vessel  just  described.  From  the  point  of  bifurcation  of  the  posterior 
radial  artery  it  takes  a  downward  course,  outside  the  fibrous  arch  which 
encloses  the  carpal  sheath.  Below  the  knee  the  artery  passes  outwardly 
and  disappears  to  contribute  to  the  formation  of  the  subcarpal  arch.  This 
latter  arch  is  formed  by  the  small  metacarpal  artery  and  a  small  artery 
which  descends  from  the  supracarpal  arch,  and  it  is  placed  across  the 
back  of  the  limb  between  the  subcarpal  and  suspensory  ligaments. 

'The  Internal  Dorsal  Interosseous  Artery  (49). — In  the  plate  this  vessel 
makes  its  appearance  between  the  internal  metacarpal  vein  and  the  inner 
small  metacarpal  bone.  It  comes  from  the  subcarpal  arch,  and  winds 
round  the  small  metacarpal'  bone  just  below  the  head  of  the  latter, 
passing  under  the  internal  metacarpal  vein.      The  vessel  then  runs  down- 
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wards  in  the  groove  between  the  large  and  the  inner  small  metacarpal 
bones. 

The  Internal  Digital  Artery  (58). — As  already  stated,  this  results  from 
the  division  of  the  large  metacarpal  artery  above  the  fetlock.  It 
descends  across  the  fetlock  in  front  of  the  internal  plantar  nerve  and 
behind  the  internal  digital  vein.  It  then  follows  the  course  of  the 
posterior  digital  nerve,  in  front  of  which  it  is  placed,  and  with  which  it 
descends  to  the  lateral  cartilage.  Here  the  artery  disappears  from  view 
to  gain  the  deep  face  of  the  cartilage,  where  it  divides  into  the  preplantar 
and  plantar  arteries. 

The  Perpendicular  Artery  of  the  Pastern. — This  vessel  corresponds  in 
its  origin,  course,  and  distribution  to  the  perpendicular  branch  of  the 
external  digital  artery  already  described. 


The  Veins 

The  Internal  Digital  Vein  (57). — This  vessel  is  formed  by  the  union 
of  the  small  veins  which  drain  the  plexuses  on  the  inner  aspect  of  the 
foot.  It  takes  a  course  up  the  limb,  similar  to  that  taken  by  the  external 
digital  vein,  and  disappears  above  the  fetlock  to  contribute  to  the 
formation  of  the  venous  arch  already  described. 

The  Internal  Metacarpal  Vein  (45). — This  vessel  first  makes  its  appear- 
ance in  front  of  the  large  metacarpal  artery  and  runs  up  the  limb.  It 
takes  a  slight  forward  inclination,  and  is  then  directed  upwards  across 
the  inner  aspect  of  the  knee,  where  it  is  found  in  front  of  the  small 
metacarpal  artery.  Here  the  vein  becomes  directly  continued  as  the 
internal  subcutaneous  vein  of  the  forearm  or  median  vein.  In  the  plate 
the  vein  seems  to  terminate  abruptly.  This  is  because  the  median  vein 
has  been  removed,  since  it  is  at  a  more  superficial  plane  than  the  parts 
represented  in  the  forearm. 

The  Posterior  Radial  Vem  (33). — This  makes  its  appearance  between 
the  inner  edge  of  the  radius  and  the  flexor   metacarpi   internus   muscle, 
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between  which  structures  it  passes  with  the  median  nerve  and  the 
posterior  radial  artery.  It  takes  a  course  upwards  behind  the  median 
nerve,  and  on  the  inner  aspect  of  the  elbow  unites  with  the  ulnar  vein 
(32)  and  the  basilic  division  of  the  median  vein  (31)  (which  has  gained 
the  deeper  level  by  piercing  the  posterior  superficial  pectoral  muscle)  to 
form  the  brachial  vein. 

T/ie  Brachial  Vein  (24). — This  large  vein  runs  upwards,  crossing  the  shaft 
of  the  humerus  obliquely.  It  is  placed  behind  the  brachial  artery.  It 
receives  the  ulnar  vein  at  the  elbow  joint  at  a  lower  level  than  the  point 
where  the  ulnar  artery  is  given  off.  Towards  the  middle  of  the  humerus 
it  receives  the  deep  humeral  vein  (26),  which  joins  the  brachial  on  the 
small  head  of  the  triceps  extensor  cubiti  muscle. 

Near  the  upper  extremity  of  the  humerus  it  receives  the  prehumeral 
vein  (25),  which  appears  from  beneath  the  coraco-humeralis  muscle  and 
runs  transversely  backwards  across  the  humerus  to  join  the  brachial. 
The  severed  end  of  the  vessel  is  seen  just  below  the  position  where  it 
becomes  continued  as  the  axillary  vein. 


The  Nerves 

The  Brachial  Plexus  (7). — This  flat  fasciculus  has  been  pinned  down 
to  the  inner  face  of  the  subscapularis  muscle  in  order  that  the  principal 
nerves  which  supply  the  limb  may  be  better  displayed.  The  plexus  is 
formed  by  the  inferior  primary  divisions  of  the  sixth,  seventh,  and 
eighth  cervical  and  first  and  second  dorsal  nerves.  It  is  tound  in 
the  axillary  space,  surrounded  by  a  considerable  quantity  of  loose  areolar 
tissue. 

The  Suprascapular  Nerve  (i  i). — The  fibres  of  this  nerve  come  from 
the  sixth,  seventh,  and  eighth  cervical  roots  of  the  plexus.  The  nerve  is 
observed  to  disappear  between  the  subscapularis  and  the  supraspinatus 
muscles  where  it  curves  round  the  coracoid  edge  of  the  scapula.  It 
supplies  the  supraspinatus  and  infraspinatus  muscles. 
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The  Circumfiex  Nerve  (14). — This  nerve  derives  its  fibres  from  the 
sixth,  seventh,  and  eighth  cervical  nerves.  In  the  plate  it  is  seen  to  pass 
downwards  and  backwards  under  the  posterior  root  of  the  median  nerve. 
This  is  due  to  the  twisting  which  the  plexus  has  undergone.  It  passes 
in  front  of  the  long  branch  of  the  subscapular  artery  to  twist  round  the 
back  of  the  shoulder  joint,  to  the  muscles  and  skin  on  the  outer  aspect 
of  which  it  is  distributed  {i.e.,  teres  minor,  deltoid,  and  mastoido- 
humeralis). 

The  Musculo-spiral  Nerve  (16). — This  is  the  thickest  nerve  given  off 
by  the  plexus.  Its  fibres  come  from  the  seventh  and  eighth  cervical  and 
the  first  and  second  dorsal  roots.  The  nerve  runs  downwards  and  back- 
wards on  the  subscapularis  muscle,  and  crosses  the  subscapular  artery  and 
the  artery  to  the  latissimus  dorsi  muscle.  It  next  lies  on  the  teres  major 
muscle  behind  the  axillary  and  brachial  vessels  (see  ulnar  nerve).  About 
midway  down  the  shaft  of  the  humerus  it  meets  the  deep  humeral  artery, 
and  disappears  with  this  vessel  in  front  of  the  large  head  of  the  triceps 
extensor  cubiti  muscle.      It  is  not  again  visible  in  the  plate. 

The  Nerve  to  the  Teres  Major  (12). — This  nerve  has  a  common  origin 
from  the  plexus  with  the  circumflex  nerve.  It  takes  a  course  down- 
wards and  backwards,  crossing  the  subscapularis  muscle  and  the 
subscapular  artery  which  runs  along  the  glenoid  border  of  the  scapula, 
to  reach  the  teres  major  muscle  which  it  supplies.  Only  a  small  portion 
of  this  nerve  is  represented. 

The  Nerve  to  the  Latissimus  Dorsi  (6). — The  eighth  cervical  and  first 
dorsal  roots  supply  the  fibres  to  this  nerve.  It  runs  backwards  across 
the  subscapularis  and  teres  major  muscles  to  the  muscle  which  it  supplies. 

The  Subcutaneous  Thoracic  Nerve  (8). — This  is  a  very  long  nerve  which 
arises  from  the  eighth  cervical  and  dorsal  roots  of  the  plexus  in  close 
relationship  to  the  ulnar  nerve.  It  passes  backwards  across  the  teres 
major  and  the  deep  face  of  the  large  head  of  the  triceps  extensor  cubiri 
muscle,  and  its  subsequent  course  is  not  represented,  and  does  not  concern 
us  here. 
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The  Subscapular  Nerve  (5). — The  fibres  of  this  nerve  come  from  the 
cervical  roots  of  the  plexus.  The  nerve  appears  in  the  plate  beneath 
the  posterior  border  of  the  fasciculus,  and  runs  upwards  on  the  face  of  the 
subscapularis  muscle,  which  it  supplies  by  splitting  up  into  a  number  of 
filaments. 

T/ie  Ulnar  Nerve  (28). — Owing  to  the  pinning  down  of  the  plexus 
the  latter  has  been  flattened  out,  with  the  result  that  the  ulnar  nerve  is 
displaced  in  the  backward  direction.  Instead  of  being  placed  in  front  of 
the  musculo-spiral  nerve  (which  it  separates  from  the  axillary  vessels),  as 
when  the  plexus  is  in  the  ordinary  position,  it  runs  down  behind  it.  Its 
fibres  are  derived  from  the  dorsal  roots  of  the  plexus,  and  the  nerve  runs 
down  the  limb  behind  the  axillary  and  brachial  vessels.  In  the  plate  it 
is  observed  to  run  along  the  cut  anterior  edge  of  the  scapulo-ulnaris 
muscle. 

As  we  approach  the  elbow  the  ulnar  nerve  deviates  backwards, 
receding  from  the  brachial  vein,  and  disappearing  beneath  the  scapulo- 
ulnaris  muscle  to  gain  the  inner  aspect  of  the  olecranon  process  of  the 
ulna. 

Just  above  the  carpus  the  nerve  is  again  visible  in  the  plate,  where 
its  terminal  branch  (44)  is  seen  to  pierce  the  fibrous  arch  of  the  knee 
and  unite  with  a  branch  from  the  median  nerve  (40),  thus  forming  the 
external  plantar  nerve,  which  quickly  disappears  in  the  fibrous  tissue. 

The  Median  Nerve  (21). — This  nerve  arises  by  two  roots.  The  fibres 
of  the  anterior  root  (13)  are  derived  from  the  sixth,  seventh,  and  eighth 
cervical  nerves,  whilst  those  of  the  posterior  root  (15)  come  from  the 
eighth  cervical  and  first  dorsal.  The  roots  so  formed  unite,  and  in  the 
loop  between  them  the  axillary  artery  rests.  The  median  nerve  (21) 
then  takes  a  downward  course  in  front  of  the  axillary  artery,  and 
subsequently  in  front  of  the  brachial  artery,  with  which  it  crosses 
the  shaft  of  the  humerus  obliquely.  It  then  follows  the  posterior 
radial  division  of  the  brachial  artery,  being  at  first  in  front  of  this 
vessel.      On    the   inner   aspect   of  the   elbow   it   crosses  the   artery,    and 
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continues  its  downward  course  behind  this  vessel  and  in  front  of  the 
posterior  radial  vein.  With  the  two  vessels  named  it  crosses  the  angle 
formed  by  the  humerus  and  radius,  and  disappears  between  the  inner 
edge  of  the  latter  bone  and  the  flexor  metacarpi  internus  muscle.  In  this 
situation  the  nerve  is  covered  by  the  posterior  superficial  pectoral  muscle, 
which  has  been  removed  to  expose  it  and  the  accompanying  vessels. 

Running  down  the  back  of  the  radius,  the  nerve  divides,  at  a 
point  which  is  variable  in  the  forearm,  into  two  branches.  One  of 
these  (40)  makes  its  appearance  in  the  plate  just  above  the  carpus, 
between  the  middle  and  internal  flexors  of  the  metacarpus.  It  runs 
at  first  outside  the  fibrous  arch  enclosing  the  carpal  sheath,  and  on 
the  surface  of  this  band  it  unites  with  the  before-mentioned  branch 
of  the  ulnar   nerve   to  form  the  external  plantar. 

The  other  division  of  the  median  passes  through  the  carpal  arch 
on  the  inner  edge  of  the  perforans  tendon,  and  is  directly  continued 
as  the  internal  plantar  nerve. 

Nerve  to  the  Biceps  and  Coraco-humeralis  Muscles  (23). — This  is 
the  musculo-cutaneous  or  anterior  brachial  nerve  of  Chauveau.  It 
may  either  come  off  from  the  anterior  root  of  the  median  above 
the  loop  for  the  axillary  artery,  as  in  the  plate,  or  from  the  median 
immediately  below  the  loop.  Its  fibres  are  derived  from  the  seventh 
and  eighth  cervical  nerves.  The  nerve  descends  in  front  of  the 
axillary  artery,  across  the  inner  aspect  of  the  shoulder  joint,  and  then 
passes  forwards  and  outwards  between  the  two  insertions  of  the 
coraco-humeralis  muscle  in  company  with  the  prehumeral  artery.  It 
gives  off  twigs  to  the  coraco-humeralis  muscle  and  terminates  in  the 
biceps. 

'The  Musculo-cutaneous  Nerve  {2ja). — This  is  a  long  branch  of  the 
median  which  is  given  off  from  the  latter  about  half-way  down  the 
shaft  of  the  humerus.  It  passes  obHquely  downwards  and  forwards 
from  the  parent  nerve,  and  crosses  the  inferior  insertion  of  the 
coraco-humeralis  muscle.       It  now    places   itself  in   company   with    the 
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artery  to  the  biceps  muscle  (29^),  and  disappears  from  view  by 
passing  outwards  with  this  vessel.  It  passes  beneath  the  biceps  and 
divides  into  two  parts,  one  of  which  is  distributed  to  the  brachialis 
anticus  muscle,  and  the  other  descends  superficially  on  the  inner 
aspect  of  the  forearm,  in  the  aponeurotic  covering  of  which  it  is 
expended. 

The  Internal  Plantar  Nerve  (50). — This  nerve  is  first  observed 
where  it  leaves  the  carpal  sheath,  on  the  inner  edge  of  the  perforans 
tendon.  It  runs  down  the  edge  of  this  tendon  behind  the  large 
metacarpal  artery  ;  about  half-way  down  the  metacarpal  region  it 
gives  off  a  branch  (56)  which  winds  round  the  back  of  the  limb 
behind  the  tendon  of  the  superficial  flexor  of  the  digit  to  gain  the 
outer  side,  where  it  joins  the  external  plantar  nerve  just  above  the 
level  of  the  button  of  the  splint  bone. 

The  nerve  continues  its  course  down  the  limb  behind  the 
internal  digital  artery,  and  its  subsequent  course  and  distribution 
resemble    those  of  the   external   plantar   nerve. 


CHAPTER  III 
THE  LIMB  IN  SECTION 

Much  useful  information  may  be  gained  by  the  careful  study  of  a 
longitudinal  section  of  the  knee.  Such  a  section  is  illustrated  in 
Plate  VIII.,  which  presents  the  mesial  face  of  the  outer  half  of  the 
right  knee,  and  in  making  the  section  the  saw  has  passed  through 
the  semilunar,  magnum,  and  pisiform  of  the  small  carpal  bones. 

The  outline  of  the  inferior  articular  surface  of  the  radius  presents 
in  its  anterior  half  a  rather  shallow  concavity  and  in  its  posterior 
half  a  marked  convexity.  The  outline  of  the  latter  encroaches  to  such 
an  extent  upon  the  posterior  aspect  of  the  bone  that  it  forms  a  semi- 
circle. Correspondingly  we  have  the  upper  articular  surface  of  the 
semilunar  bone  presenting  a  convexity  anteriorly,  and  posteriorly  a 
concavity.  The  posterior  extremity  of  this  surface  projects  upwards  in 
a  peak-like  process  which,  in  complete  flexion  of  the  knee,  passes  into 
the  depression  at  the  back  of  the  radius  immediately  above  its  articular 
surface.  To  permit  uninterrupted  passage  of  this  projecting  piece 
of  bone  into  the  depression  mentioned  the  posterior  common  ligament 
is  attached  to  an  osseous  prominence  above  the  depressed  area.  The 
great  range  of  movement  which  this  particular  carpal  joint  possesses 
is  due  to  the  conformation  more  especially  of  the  posterior  half  of  the 
articular  surface  of  the  upper  row  of  carpal  bones. 

The  intercarpal  transverse  joint  is  illustrated  by  the  outline  of 
the    inferior  articular  surface  of   the    semilunar    bone    and    the    upper 


surface  of  the  os  magnum.  The  former  bone  shows  a  slight  convexity 
anteriorly  and  a  shallow  concavity  posteriorly,  which  respond  to  an 
anterior  concavity  and  posterior  convexity  on   the  magnum. 

But  the  outline  of  the  inferior  surface  of  the  magnum  is  almost 
straight,  and  so  is  that  of  the  upper  surface  of  the  large  metacarpal 
bone.  Consequently  the  range  of  movement  possessed  by  the  carpo- 
metacarpal transverse  joint  is  restricted  to  that  of  an  antero-posterior 
gliding. 

A  reference  to  the  outlines  of  the  articular  surfaces  will  reveal  at 
a  glance  the  preponderance  in  range  of  movement  which  the  radio- 
carpal joint  possesses  over  the  others. 

The  articular  surfaces  are  observed  to  be  limited  anteriorly  by  the 
anterior  common  ligament,  the  attachment  of  which  to  the  radius, 
semilunar,  os  magnum,  and  large  metacarpal  bone  are  represented,  and 
it  will  be  noticed  how  loose  the  ligament  is  between  these  points  of 
attachment.  This  is  particularly  so  between  its  attachment  to  the 
radius  and  semilunar  bone,  a  point  which  is  quite  in  accordance  with 
the  greater  degree  of  flexion  and  extension  of  which  this  joint  is  capable. 
The  free  portions  of  the  posterior  face  of  the  ligament  are  lined  by  the 
synovial  membranes.  Running  along  the  anterior  face  of  the  ligament 
is  the  tendon  of  the  extensor  pedis  muscle.  Between  the  tendon  and 
the  ligament  is  the  small  synovial  bursa  which  facilitates  the  gliding  of 
the  tendon.  Superficially  placed  to  the  tendon  is  the  annular  band  of 
dense  fascia  which  is  placed  between  the  tendon  and  the  skin. 

The  posterior  common  ligament  is  attached  superiorly  to  a  projection 
of  the  radius,  and  its  next  point  of  attachment  is  the  backwardly 
projecting  tubercle-like  portion  of  the  inferior  half  of  the  semilunar 
bone.  The  length  of  the  ligament  between  these  attachments,  when  the 
joint  is  in  a  condition  of  extension,  is  from  one  and  a  half  to  two  inches, 
whilst  the  remaining  portions  of  the  ligament — namely,  those  bounding 
the  intercarpal  and  carpo-metacarpal  joints — are  approximately  half  an 
inch  and  a  quarter  of  an  inch  respectively.     This  is  another  contributing 
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Ligaments,  etc.— i.  Radius.  2.  Skin.  3  and  6.  Sheath  of  extensor  pedis  tendon 
common  ligament  of  knee.  7.  Tendon  of  extensor  pedis.  3.  Os  magnum.  ? 
II.  Anterior  common  ligament  of  fetlock.  12.  Synovial  bursa.  13.  Tendon  of  ext. 
,6.  Pjramidal  process.  17.  Os  pedis.  .8.  Skin.  ,9.  Tendon  of  flexor  perforatus.  20, 
metacirpi  medius.  22.  Pisiform  bone.  23.  Semilunar  bone.  24.  Carpal  shea^- 
28.  Suspensorj-  or  superior  sesamoidean  ligament.    27.  Subcarpal  or  check  ligament. 


I  of  inferior  ; 


36.  Complementary- cartilage  of  pastern  joint.    37-  Perforatus  tendon  running  to  its  insertion  into  os  suffraginis.    38.  lendon 
perforans.    39.  Navicular  bone.    40-  Plantar  cushion. 


.  Annular  band  of  deep  fascia.  5.  Anterior 
,-novial  bursa.  10.  Large  metacarpal  bone. 
r  pedis.  14.  Os  sufTraginis.  »5-  Os  corona. 
:ndon  of  flexor  perforans.  21.  Tendon  of  flexor 
Posterior  common  ligament  of  knee.  26  and 
J.  Metacarpo-phalangeal  or  great  sesamoidean 
samoidean  ligament.    33.  Middle  division  of  ditto. 

- •         -  ■  '    ■      :j—  igament. 

f  flexor 


THE  LIMB  IN  SECTION  33 

factor  to  the  greater  freedom  of  the  radio-carpal  joint.  The  posterior 
common  ligament,  at  the  point  of  its  attachment  to  the  semilunar  bone, 
is  observed  to  be  equidistant  from  the  front  of  the  semilunar  and  the 
back  of  the  pisiform  bone.  It  is  only  at  its  edges  that  the  ligament  is 
attached  to  the  metacarpal  bone,  and  this  admits  of  the  suspensory 
ligament  taking  origin  from  the  bones  of  the  lower  row  of  the  carpus. 
Consequently  this  attachment  is  not  represented  in  a  section  such  as  the 
one  we  are  now  considering. 

The  antero-posterior  dimension  of  the  tube  for  the  carpal  sheath  is 
greatest  immediately  behind  the  radio-carpal  joint  and  least  extensive 
between  the  posterior  prolongation  of  the  semilunar  bone  and  the  pisiform 
— the  latter  dimension  being  almost  equal  only  to  that  of  a  section  of 
the  last-named  bone.  The  tendons  of  the  perforatus  and  perforans 
flexors  are  shown  as  they  lie  in  the  tube,  and  it  will  be  noticed  that 
between  the  semilunar  and  pisiform  bones  the  tendons  are  very  closely 
applied  to  one  another.  In  adopting  a  method  of  treatment  for  surgical 
affections  of  the  knee  {e.g.,  broken  knees)  which  involves  the  application 
of  continued  pressure  over  the  region  of  the  pisiform,  this  pressure 
should  be  applied  by  means  of  a  figure-eight  bandage,  and  the  point  of 
the  bone  either  omitted  whilst  bandaging  or  protected  as  already  indi- 
cated. If  the  pressure  be  applied  in  the  antero-posterior  direction, 
the  tendons  will  be  unduly  compressed  between  the  pisiform  and  the 
prominence  of  the  semilunar  bone,  and  permanent  interference  with  the 
freedom   of  action  of  the  tendons  may  result. 

The  continuity  which  exists  between  the  posterior  common  ligament 
and  the  subcarpal  or  check  ligament  is  distinctly  evident,  as  is  also  the 
position  where  the  latter  becomes  blended  with  the  tendon  of  the 
perforans  muscle. 

Below  the  knee  the  inner  surface  of  the  right  half  of  the  large 
metacarpal  bone  is  represented.  Lying  on  the  back  of  the  bone  is  the 
superior  sesamoidean  ligament,  the  origin  of  which  from  the  lower  row 
of  the  carpal   bones   and   upper  extremity  of  the  metacarpal,  is  plainly 
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visible.  Behind  the  ligament  is  the  perforans  tendon,  posterior  to 
which,  again,  we  have  the  tendon  of  the  superficial  flexor  of  the  digit. 
Running  down  the  whole  length  of  the  large  metacarpal  bone  is  the 
tendon  of  the  extensor  pedis  muscle. 

The  lower  extremity  of  the  large  metacarpal  bone  is  observed  to 
articulate  with  the  right  sesamoid  bone  and  the  first  phalanx,  thus 
forming  the  fetlock  joint.  The  articular  surface  of  the  large  metacarpal 
is  observed  to  be  markedly  convex  from  before  to  behind.  The  articular 
surfaces  of  the  suffraginis  and  the  sesamoid  bone  are  correspondingly 
concave,  the  surface  of  the  latter  bone  being  in  a  manner  complementary 
to  that  of  the  suffraginis.  In  section  the  sesamoid  bone  here  appears 
elongated  from  above  to  below.  Above  it  the  suspensory  ligament  dis- 
appears. This  is  due  to  the  fact  that  the  ligament  has  divided  above  the 
joint  and  the  outer  division  has  passed  to  the  outer  side  of  the  sesamoid. 

Sections  of  three  ligamentous  bands  are  observed  to  be  attached  to 
the  base  of  the  sesamoid.  They  are  the  divisions  of  the  inferior 
sesamoidean  ligament.  The  most  superior  runs  to  the  upper  extremity 
of  the  back  of  the  suffraginis  ;  the  middle  band  runs  to  the  same  bone, 
to  which  it  is  attached  about  half  way  down  its  posterior  surface.  The 
remaining  band  is  not  attached  to  the  suffraginis,  but  runs  downwards 
to  the  upper  border  of  the  complementary  cartilage  of  the  os  coronas. 
Closely  applied  to  the  back  of  the  sesamoid  bone  is  the  perforans 
tendon,  behind  which  the  perforatus  is  still  placed.  Between  the  latter 
tendon  and  the  skin  of  this  region,  is  a  considerable  thickness  of 
fibro-fatty  tissue.  If  the  tendons  be  traced  downwards,  however,  their 
relationship  to  one  another  will  be  noticed  to  have  altered,  for  the 
perforans  will  be  seen  to  pass  along  a  groove  in  the  perforatus,  and 
continue  its  course  across  the  back  of  the  navicular  bone  to  its 
attachment  into  the  semilunar  crest  of  the  pedal  bone. 

This  groove  in  the  perforatus  is  the  outer  half  of  the  peculiar  ring 
which  this  tendon  forms  for  the  transmission  of  the  perforans  tendon.  A 
little   lower  down,  the   termination   of  the   right  half  of  the  perforatus 


Plate  IX.— Transverse  Section  of  "Near"  Forearm,  Two  Inches  below  the  Seat  ok 
^Median  Neurectomy.— i.  Extensor  metacarpi  niagnus.  2.  Extensor  pedis.  3.  Anterior  radial 
artery.  4.  Musculo-spiral  nerve.  5.  Anterior  radial  vein.  6.  Interosseous  vein  of  forearm.  7.  Internal 
■subcutaneous  vein  of  forearm.  8.  Interosseous  artery  of  forearm.  9.  Radius.  10.  Extensor  sufifraginis. 
II.  Median  nerve.  12.  Flexor  metacarpi  externus.  13.  Posterior  radial  vein.  14.  Ulnar  nerve. 
15.  Posterior  radial  artery.  16.  Ulnar  vein.  17  and  19.  Posterior  radial  veins.  18.  Ulnar  artery. 
20.  Flexor  metacarpi  internus.  21.  Ulna.  The  muscular  mass  between  the  internal  and  external  flexors 
of  the  metacarpus  is  formed  by  the  flexor  metacarpi  medius  and  the  superficial  and  deep  fie.\ors  of 
the  digit  (see  descriptive  text). 
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tendon  is  now  seen  to  be  placed  in  front  of  the  perforans,  and   to  run  to 
its  insertion  into  the  upper  extremity  of  the  os  corona. 

The  front  of  the  fetlock  joint  is  closed  by  a  strong  anterior  common 
ligament,  which  is  plainly  shown  as  being  attached  superiorly  to  the 
anterior  aspect  of  the  lower  extremity  of  the  large  metacarpal  bone,  and 
inferiorly  to  the  same  aspect  of  the  pr9ximal  end  of  the  suffraginis.  On 
the  front  of  the  ligament  is  a  small  synovial  bursa  which  facilitates  the 
gliding  of  the  extensor  pedis  tendon  over  the  ligament,  whilst  the 
deep  face  of  the  ligament  gives  support  to  the  synovial  membrane  of 
the  joint. 

The  distal  extremity  of  the  first  phalanx  forms  a  curve  with  the 
convexity  directed  downwards,  and  is  accommodated  in  a  corresponding 
concavity  at  the  upper  extremity  of  the  os  corona.  The  curve  indicating 
the  concavity  mentioned  is  continued  upwards  posteriorly  on  to  the 
anterior  face  of  the  complementary  cartilage  which  projects  upwards 
from  the  superior  extremity  of  the  back  of  the  os  corona  behind  the 
pastern  joint.  At  the  front  of  the  joint  the  extensor  pedis  tendon  comes 
into  close  relationship  to  the  articulation.  There  is  no  anterior  common 
ligament  to  this  joint.  The  tendon  just  mentioned  takes  its  place,  and 
affords  support  by  its  deep  face  to   the  synovial  membrane. 

Plate  IX.  represents  the  appearance  of  a  transverse  section  across  the 
near  fore  limb,  which  is  taken  about  two  inches  inferiorly  to  the  seat 
of  median  neurectomy.  Near  the  middle  of  the  plate  the  radius  is 
represented,  and  articulated  to  the  outer  half  of  its  posterior  aspect  is  the 
ulna,  the  outline  of  the  former  being  elliptical,  with  its  long  axis 
directed  transversely,  whilst  that  of  the  latter  is  approximately  triangular, 
the  base  of  the  triangle  being  directed  forwards  and  opposed  to  the  back 
of  the  radius.  Lying  on  the  back  of  the  radius  and  near  its  inner  side 
we  have  the  Median  Nerve,  and  it  will  be  noticed  that  the  nerve  is  in 
direct  relationship  to  the  bone.  Posteriorly  the  nerve  is  related  the 
flexor  metacarpi  internus  muscle,  and  also  in  part  to  a  large  vein  which  is 
one  of  the   posterior   radials.      Deeply-seated    to   this  vein   here  is  the 
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posterior  radial  artery,  and  accompanying  this  are  two  additional  posterior 
radial  veins.  All  these  structures  are  placed  between  the  flexor  metacarpi 
internus  and  the  back  of  the  radius.  On  the  inner  surface  of  the  radius 
is  shown  a  large  vein.  This  is  the  Internal  Subcutaneous  Vein  of  the 
Forearm  or  Median  Vein,  which  at  a  slightly  higher  level  splits  up  into 
the  median  basilic  and  median  cephalic  veins,  the  former  piercing  the 
posterior  superficial  pectoral  muscle  to  join  the  posterior  radial  and 
ulnar  in  the  formation  of  the  brachial  vein,  and  the  latter  being  continued 
upwards  along  the  groove  between  the  mastoido-humeralis  and  the 
pectoral  muscle.  On  the  anterior  aspect  of  the  radius  we  have  the  small 
anterior  radial  artery  with  its  accompanying  vein,  and  in  front  of  these 
vessels  is  presented  the  section  of  a  large  muscle.  This  is  the  extensor 
metacarpi  magnus. 

Lying  on  the  front  of  the  radius,  but  towards  its  outer  side,  is  the  mus- 
culo-spiral  nerve,  which  it  will  be  observed  is  close  to  the  line  of  apposi- 
tion of  the  extensor  metacarpi  magnus  with  another  muscle.  This  latter 
is  the  extensor  pedis.  Behind  the  extensor  pedis  we  find  a  transversely 
elongated  strip  of  muscle  which  towards  its  right  extremity  is  in  close 
proximity  to  the  ulna.  This  muscle  is  the  extensor  suffraginis,  and  it  is 
wedged  in  between  the  extensor  pedis  in  front  and  another  muscle,  the 
flexor  metacarpi  externus,  behind.  The  extensor  pedis,  extensor  suf- 
fraginis, and  the  radius  and  ulna  form  the  boundaries  of  a  somewhat 
triangular  space  in  which  are  seen  an  artery  and  its  accompanying  vein. 
The  artery  is  the  interosseous  of  the  forearm,  and  it  rests  in  the  groove 
formed  between  the  radius  and  ulna.  Extending  backwards  towards  the 
middle  line  from  the  posterior  border  of  the  flexor  metacarpi  externus 
we  find  the  ulnar  accessorius  muscle,  the  posterior  border  of  which  is 
closely  related  to  the  ulnar  nerve  with  its  accompanying  artery  and  vein. 
The  last  mentioned  structures  lie  beneath  the  deep  fascia  on  the  surface 
of  one  of  the  divisions  of  the  flexor  perforans  muscle.  Two  other 
muscles  are  seen  to  the  inner  side  of  this  division  of  the  perforans. 
The   one    in    the  middle  line  is  the  flexor  perforatus,  whilst    the    one 


Plate  X. — Transverse  Section  Across  Left  Metacarpus 

I.  Internal  dorsal  interosseous  artery.  2.  Tendon  of  extensor  pedis.  3.  Internal  small 
metacarpal  bone.  4.  Tendon  of  extensor  suffraginis.  5.  Internal  palmar  interosseous 
arterj'.  6.  Large  metacarpal  bone.  7.  Deep  metacarpal  vein.  8.  External  dorsal  inter- 
osseous   artery.      9.    Internal    metacarpal    vein.      10.    External    small    metacarpal   bone. 

II.  Large  metacarpal  artery.  12.  External  palmar  interosseous  artery.  13.  Internal  plantar 
nerve.  14.  Suspensory  ligament.  15.  Tendon  of  flexor  perforans.  16.  External  metacarpal 
vein.  17.  Tendon  of  flexor  perforatus.  18.  Small  unnamed  artery  descending  from  sub- 
carpal  arch.  19.  Communicating  biancli  between  interral  and  external  plantar  nerves. 
20.  External  plantar  nerve. 
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placed  behind  this  muscle  and  the  flexor  metacarpi  internus,  is  the 
flexor  metacarpi  medius.  In  front  of  the  flexor  perforatus  and  the 
flexor  metacarpi  medius  are  the  two  remaining  divisions  of  the  flexor 
perforans. 

A  transverse  section  across  the  metacarpal  region  is  shown  in  Plate 
X.  The  section  was  taken  midway  between  the  knee  and  the  fetlock. 
The  greater  part  of  the  plate  is  occupied  by  the  large  metacarpal  bone, 
which  is  somewhat  ellipitical  in  outline,  being  slightly  compressed  from 
before  to  behind.  Lying  on  the  anterior  aspect  of  this  bone,  and  slightly 
to  the  outside  of  the  middle  line,' is  the  tendon  of  the  extensor  pedis,  and 
on  the  outer  side  of  this  again  is  the  tendon  of  the  extensor  sufi^raginis. 
Articulated  postero-externally  to  the  large  metacarpal  bone  are  the  outer 
and  inner  small  metacarpals,  sections  of  which  are  approximately  tri- 
angular in  outline.  Between  the  inner  surfaces  of  the  small  metacarpals 
and  the  posterior  surface  of  the  large  metacarpal  there  is  formed  a 
channel  in  which   the  suspensory  ligament  is  placed. 

Two  small  arteries  will  be  found  to  be  placed  in  the  grooves  formed 
anteriorly  between  the  large  and  small  metacarpal  bones.  These  are  the 
external  and  internal  dorsal  interosseous  vessels.  In  the  angles  formed 
posteriorly  between  the  large  and  small  metacarpals  we  find  the  two 
palmar  interosseous  arteries,  near  the  inner  of  which  is  the  deep  meta- 
carpal vein.  The  three  vessels  just  mentioned  are  related  posteriorly  to 
the  suspensory  ligament. 

Posteriorly  placed  to  the  suspensory  ligament  is  the  tendon  of  the 
deep  flexor  of  the  digit,  which  will  be  observed  to  have  a  greater  antero- 
posterior dimension  than  the  ligament  although  its  transverse  axis  is 
not  so  great.  On  the  edges  of  the  perforans  tendon  are  the  external 
and  internal  plantar  nerves.  In  front  of  the  internal  plantar  nerve  is 
the  large  metacarpal  artery,  anterior  to  which  is  the  internal  metacarpal 
vein.  A  small  artery  which  descends  from  the  subcarpal  arch  is  found 
in  front  of  the  external  plantar  nerve,  and  slightly  in  front  of  this  again 
is  the  external  metacarpal  vein. 
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The  tendon  of  the  superficial  flexor  of  the  digit  is  placed  behind  that 
of  the  flexor  perforans.  This  tendon  in  section  is  somewhat  crescentic 
in  outline,  its  concave  anterior  surface  embracing  the  posterior  surface 
of  the  perforans  tendon.  Near  the  middle  line  on  the  back  of  the 
perforatus  tendon  is  a  small  nerve.  This  is  the  branch  of  communication 
between  the  internal  and  external  plantar  nerves. 

Plate  XI.  gives  a  representation  of  the  appearance  of  a  transverse 
section  taken  across  the  fetlock.  The  saw  has  passed  through  the 
large  metacarpal  bone  immediately  above  its  lower  extremity,  and 
through  the  sesamoid  bones  just  above  their  bases.  The  large  meta- 
carpal bone  occupies  the  anterior  half  of  the  plate,  and  its  outline  is 
approximately  rectangular.  In  the  middle  line  the  anterior  and  posterior 
borders  present  each  a  convexity.  These  indicate  the  positions  where 
the  saw  has  passed  through  the  antero-posterior  articular  ridge  found  on 
the  inferior  extremity  of  this  bone. 

On  the  anterior  aspect  of  the  large  metacarpal  bone  two  tendons  are 
seen  :  the  one  near  the  middle  line  is  that  of  the  extensor  pedis  muscle, 
while  the  other  is  the  tendon  of  the  extensor  suffraginis. 

Articulated  to  the  posterior  aspect  of  the  large  metacarpal  are 
the  two  sesamoid  bones.  Anteriorly  each  presents  outwardly  a  large 
slightly  concave  border  where  the  bone  is  articulated  to  the  convex  area 
on  the  large  metacarpal,  and  inwardly  another  much  less  extensive 
border,  which  is  also  slightly  concave,  and  which  is  articulated  to  the 
before-mentioned  antero-posterior  ridge. 

The  outer  border  of  the  sesamoid  bone  is  almost  straight,  and  takes 
a  direction  which  is  backwards  and  inwards.  For  the  greater  part  this 
border  is  subcutaneous,  but  between  it  and  the  skin  anteriorly  is  the  cor- 
responding branch  of  the  suspensory  ligament  which  is  passing  round  to 
the  front  of  the  limb  to  join  the  tendon  of  the  extensor  pedis.  Anteriorly 
to  this  ligament  the  lateral  ligament  of  the  fetlock  is  severed  near  its 
attachment  to  the  large  metacarpal  bone.  The  postero-internal  edge  of 
the  sesamoid  bone  is  slightly  convex,  and  slopes  backwards  and  outwards. 


Plate  XI. — Transverse  Section  Across  Fetlock 


Near "  Fore  Limb 


I.  Skin.  2.  Subcutaneous  fascia.  3.  Tendon  of  extensor  pedis.  4.  Anterior  common 
ligament  of  fetlock.  5.  Tendon  of  extensor  suffraginis.  6.  Lateral  ligament  of  fetlock. 
7.  Large  metacarpal  bone.  8.  Inner  sesamoid  bone.  g.  Outer  division  of  suspensory 
ligament.  10.  Intersesamoidean  ligament.  11.  Outer  sesamoid  bone.  12.  Tendon  of  flexor 
perforans  muscle.  13.  Fibro-cartilage.  14.  Anterior  division  of  plantar  nerve  (anterior 
digital  nerve).  15.  External  digital  vein.  16.  Internal  plantar  nerve.  17.  External  digital 
artery.  18.  Sheath  of  flexor  tendons.  19.  Tendon  of  flexor  perforatus  muscle.  20.  Fibro- 
fatty  tissue. 
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Connecting  this  edge  with  the  corresponding  edge  of  the  other  sesamoid 
anteriorly  is  the  inter-sesamoidean  ligament,  behind  which  the  edges  are 
covered  by  a  layer  of  cartilage.  The  posterior  aspect  of  the  cartilage  is 
lined  by  the  sheath,  which  here  forms  an  elliptical  tube  to  envelop  the 
tendons  of  the  superficial  and  deep  flexors  of  the  digit.  The  transverse 
dimension  of  the  perforans  tendon  is  seen  to  be  not  nearly  so  great  as 
is  that  of  the  perforatus,  and  the  latter  is  observed  to  curve  round 
either  edge  of  the  perforans  towards  its  anterior  surface. 

Related  to  the  edge  of  the  perforatus  tendon,  but  outside  the  sheath, 
we  have  the  following  structures.  Anteriorly  is  placed  the  digital  vein, 
behind  which  is  one  of  the  digital  divisions  of  the  plantar  nerve,  which 
after  division  of  the  latter  has  crossed  the  artery  to  become  placed  behind 
the  vein.  Posteriorly  placed  to  the  nerve  referred  to  is  the  digital 
artery,  and  behind  this  again  is  the  posterior  digital  division  of  the 
plantar  nerve. 

On  the  posterior  aspect  of  the  perforatus  tendon,  and  between  the 
sheath  and  the  skin,  there  is  represented  a  considerable  quantity  of  fibro- 
fatty  material. 


CHAPTER  IV 

THE  BONES— FRACTURES  AND  EXOSTOSES 

THE  SCAPULA 

This  flattened  and  somewhat  triangular  bone  is  situate  on  the  antero- 
lateral aspect  of  the  thorax.  It  presents  two  surfaces,  three  edges,  and 
three  angles.  The  bone  is  not  fixed  in  position,  but  is  movable  on  the 
wall  of  the  thorax,  to  which  its  deep  tace  or  ventral  surface  is  applied. 
Its  long  axis  takes  a  direction  which  is  downwards  and  forwards.  The 
body  of  the  bone  is  not  exposed  to  great  risks  of  injury,  since  the  outer 
surface  or  dorsum  is  well  clothed  by  muscles.  On  this  surface,  how- 
ever, there  extends  longitudinally  a  prominent  ridge  called  the  spine, 
which  may  be  felt  in  the  living  animal,  and  which  is  most  exposed  just 
above  its  middle,  where  it  forms  what  is  known  as  the  tubercle  of  the 
spine,  to  which  the  trapezius  muscle  is  attached.  This  is  the  only 
portion  of  the  spine  which  is  very  exposed,  since  the  ridge  is  peculiar 
in  the  horse  in  not  being  produced  inferiorly  into  an  acromion  process, 
but  at  either  extremity  it  gradually  subsides  to  the  level  of  the  surface  of 
the  body  of  the  bone. 

The  most  important  angle  of  the  scapula  is  the  inferior,  since  this 
presents  the  coracoid  process  and  the  glenoid  cavity.  The  former  is 
placed  superiorly  at  this  angle.  It  is  a  roughened  eminence  which  is 
elongated  from  above  to  below,  and  from  the  inner  aspect  of  which  there 
projects  a  well-defined  tubercle.  From  the  coracoid  process  the  tendon 
of  origin  of  the  biceps  flexor  brachii  muscle  arises,  whilst  the  tendon  of 
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the  coraco-humeralis  muscle  takes  origin  from  the  special  tubercle  which 
has  just  been  mentioned.  The  coracoid  process  forms  a  prominent  pro- 
jection at  the  point  of  the  shoulder.  It  is  particularly  exposed  to  risk 
of  injury,  and  an  important  point  to  remember  in  connection  with  it  is 
that  it  has  a  special  centre  of  ossification  quite  distinct  from  that  from 
which  the  body  of  the  bone  ossifies. 

The  glenoid  cavity  is  a  shallow  depression  with  a  circumferent 
edge  approaching  the  elHptical  in  outline.  It  lies  below  the  coracoid 
process,  from  which  it  is  distant  about  an  inch.  Inwardly,  between 
the  process  and  the  cavity,  there  is  presented  a  well-marked  notch, 
which  is  overhung  by  the  tubercle  attached  to  the  coracoid  process. 
Through  this  notch  the  tendon  of  the  subscapularis  muscle  passes  to 
its  insertion  into  the  posterior  division  of  the  internal  tuberosity  of  the 
humerus. 

The  glenoid  cavity  accommodates  the  articular  head  of  the  humerus. 
It  is  circumscribed  by  a  well-defined  rim,  which  affords  the  superior  attach- 
ment to  the  capsular  ligament  of  the  shoulder  joint.  Supero-internally 
the  rim  presents  a  notch  through  which  the  tendon  of  origin  of  the 
coraco-humeralis  muscle  passes.  This  tendon  is  therefore  in  intimate 
relationship  to  the  capsular  ligament.  Outwardly  the  rim  of  the 
glenoid  cavity  presents  a  small  tubercle,  from  which  some  of  the  fibres  of 
the  teres  minor  muscle  arise.  The  glenoid  cavity  also  ossifies  from  a 
separate  centre. 

Immediately  above  the  glenoid  cavity  the  bone  is  encircled  by  a 
faintly  defined  neck,  but  at  a  distance  of  two  inches  above  the  cavity,  and 
therefore  above  the  coracoid  process  also,  there  is  a  w^ell-marked  con- 
striction of  the  bone.  On  this  constricted  portion  there  are  present  on 
the  dorsal  and  ventral  aspects  of  the  bone  a  number  of  smooth,  shallow 
grooves,  which  are  the  impressions  left  by  the  blood-vessels  which  play 
over  this  part.  On  the  dorsal  aspect  in  the  inferior  third  of  the  infra- 
spinous  fossa  we  find  the  nutrient  foramen,  which  is  on  a  level  with  the 
inferior  extremity  of  the  spine. 
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The  two  remaining  angles  are  the  antero-superior  and  postero- 
superior,  or  cervical  and  dorsal,  the  latter  being  the  more  tuberous  and 
prominent. 

It  will  readily  be  understood  from  the  brief  description  we  have  given 
that  the  tubercle  of  the  spine  and  the  coracoid  process,  being  the  most 
exposed  parts  of  the  bone,  are  the  parts  most  commonly  fractured.  The 
body  of  the  bone  is  well  protected,  and  is  rarely  fractured.  Cases  are 
occasionally  met  with  in  colliery  ponies  where  the  whole  bone  is  com- 
pletely smashed  through  the  fall  of  a  roof,  but  these  are  cases  where  the 
risks  to  which  the  animals  are  subjected  are  extraordinary.  Cases  are 
met  with  in  which  the  fracture  is  through  the  glenoid  cavity,  such 
cases  being  the  result  of  a  severe  blow  received  on  the  front  of  the  joint, 
and  the  head  of  the  humerus  being,  in  consequence,  forcibly  driven 
backwards  into  the  glenoid  cavity.  Fracture  of  the  tubercle  of  the  spine 
is  usually  the  result  of  a  blow  received  over  the  part.  The  coracoid 
process  is  most  frequently  fractured  as  a  result  of  its  being  caught  in  a 
doorway  or  gateway.  This  is  most  commonly  met  with  in  young 
animals,  in  which  the  process  is  more  easily  broken  off  owing  to  its 
ossification  to  the  rest  of  the  bone  being  less  firm.  The  cervical  and 
dorsal  angles  are  at  times  fractured,  and  in  rare  cases  the  bone  is 
broken  across  the  constricted  portion  mentioned,  above  the  inferior 
angle. 

Fracture  through  the  tubercle  of  the  spine  or  the  cervical  or  dorsal 
angle  is  not  very  serious,  and  yields  readily  to  treatment.  Palpation 
enables  diagnosis  to  be  positive,  since  the  fractured  piece  can  easily  be 
felt,  particularly  if  the  case  is  seen  before  much  swelling  of  the  parts  has 
occurred.  If  displaced,  the  fractured  pieces  should  be  worked  back  into 
position,  and  the  part  subsequently  kept  as  still  as  possible.  A  pitch 
plaster  or  charge  is  very  effective  in  some  cases  in  maintaining  the  replaced 
pieces  in  position.  Another  method  is  to  apply  strips  of  adhesive 
strapping.  When  the  coracoid  process  is  fractured,  displacement  usually 
occurs  in  the  downward  direction.     The  condition  is  readily  diagnosed  : 
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I'late  XII. — The  Scapula 

A.  — INNER    OR    VENTRAL    ASPECT 

I.  Cervical  angle.  2.  Vertebral  edge.  3.  Roughened  area  for  attachment  of  lavator  anguli 
scapultc  and  serratus  magnus.  4.  D0rs.1l  angle.  5.  Coracoid  edge.  6.  Roughened  area  for 
attachment  of  serratus  magnus.  7.  Subscapular  fossa.  8.  Glenoid  edge.  g.  Coracoid  process. 
10.  Glenoid  cavity.     11.  Tubercle  for  attachment  of  tendon  of  coraco-humeralis. 

B.  —  OUTER  OR  DORSAL  ASPECT 

I.  Vertebral  edge.  2.  Cervical  angle.  3.  Uorsal  angle.  4.  Fossa  for  supraspinatus  muscle. 
5.  Fossa  for  infraspinatus  muscle.  6.  Tubercle  of  spine.  7.  Ridges  for  attachment  of  teres 
minor.     8.  Spine,     g.  Glenoid  edge.     10.  Coracoid  process.     11.  Glenoid  cavity. 
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the  fractured  bone  may  be  felt,  the  biceps  is  relaxed  and  its  belly- 
bulges  forwards. 

In  cases  of  fracture  through  the  glenoid  cavity  diagnosis  is  much 
more  difficult,  on  account  of  the. manner  in  which  the  articular  surface  is 
protected  (see  chapter  on  joints).  Some  assistance,  however,  may  be 
derived  from  pressure  exerted  upon  the  front  of  the  joint  with  the 
palm  of  the  hand,  when  it  will  be  found  that  the  upper  extremity 
of  the  humerus  may  be  much  more  easily  pressed  backwards.  At  times 
during  the  process  crepitation  may  also  be  detected. 

Fracture  through  the  constricted  portion  above  the  coracoid  process, 
on  the  other  hand,  is  readily  diagnosed,  on  account  of  the  greatly  increased 
mobility  of  the  part.  The  limb  can  now  be  readily  abducted  and 
adducted.  In  addition  to  the  fractured  bone,  considerable  damage  is 
inflicted  upon  the  numerous  arteries  which  cross  this  part  of  the 
bone. 

The  two  last-mentioned  fractures  are  the  most  serious,  and  recovery 
is  so  rare  that  in  the  majority  of  cases  slaughter  is  the  only  course 
to  be  advised. 

In  the  treatment  of  fractured  coracoid  process  the  apparatus  designed 
by  Bourgelat  provides  probably  the  best  means  of  maintaining  the 
fractured  piece  in  position  after  it  has  been  elevated  by  manipulation. 
This  apparatus  is  made  up  of  "  a  light  band  of  iron,  bent  to  fit  over  the 
withers  and  shoulders,  and  reaching  as  far  as  the  lower  part  of  the 
scapula,  each  of  its  ends  terminating  in  a  wide  oval  ring  corresponding 
to  the  scapulo-humeral  articulation;  and  a  plate  of  sheet  iron,  concave 
and  shaped  so  as  to  fit  on  the  point  of  the  shoulder.  The  oval  rings 
have  four  screw-holes  to  receive  as  many  thumb-screws.  These  screws 
are  sufficiently  long  to  pass  through  the  holes  in  the  rings  into  the  plates 
inside  which  they  are  riveted  in  such  a  way  that  they  are  still  movable. 
It  will  thus  be  seen  that  the  apparatus  exercises  pressure  on  both  scapulas 
at  the  joints  and  beyond  them,  this  pressure  being  increased  or  decreased 
by  means  of  the  screws." 
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THE  HUMERUS 

This  is  a  massive  long  bone  which  extends  obliquely  downwards  and 
backwards  between  the  shoulder  and  elbow  joints.  The  upper  extremity  is 
made  up  of  an  articular  head,  which  is  placed  posteriorly  ;  two  tuberosities, 
namely,  an  outer  and  inner,  each  of  which  has  an  anterior  and  a  pos- 
terior division  ;  and  the  bicipital  groove  through  which  the  tendon  of 
origin  of  the  biceps  muscle  plays,  and  which  is  placed  between  the 
anterior  divisions  of  the  two  tuberosities. 

The  shaft  is  peculiar  in  presenting  a  twisted  appearance,  owing  to 
the  presence  of  the  musculo-spiral  groove,  which  may  be  said  to 
commence  at  the  back  of  the  upper  extremity  just  below  the  articular 
head.  It  then  winds  round  the  outer  surface  of  the  bone,  and  terminates 
at  the  front  of  the  inferior  extremity  in  a  depression  called  the  coronoid 
fossa.  The  musculo-spiral  groove  accommodates  the  brachialis  anticus 
muscle.  Above  the  groove  on  the  outer  surface  there  is  a  prominent 
projection  which  curves  slightly  backwards.  This  is  the  deltoid  tubercle, 
and  it  gives  attachment  to  the  tendon  of  insertion  of  the  deltoid  muscle. 
From  this  tubercle  a  ridge  bearing  the  same  name  extends  upwards  to 
the  external  tuberosity.  Near  the  junction  of  the  upper  and  middle 
thirds,  on  the  inner  aspect  of  the  bone,  is  a  slightly  projecting  piece  of 
bone.  This  is  the  internal  tubercle  which  gives  attachment  to  the 
tendons  of  insertion  of  the  teres  major  and  latissimus  dorsi  muscles. 

Posteriorly,  at  the  lower  extremity,  there  are  two  thick  ridges. 
These  are  the  outer  and  inner  condyles,  and  they  blend  with  one 
another  superiorly.  As  we  descend,  however,  they  diverge,  for  whilst 
the  inner  one  is  disposed  parallel  to  the  long  axis  of  the  shaft,  the  outer 
runs  obliquely  downwards  and  outwards.  There  is  placed  between  them 
a  deep  fossa,  to  which  the  name  olecranon  is  given,  and  which  accom- 
modates the  olecranon  process  of  the  ulna  during  extreme  extension  of 
the  elbow  joint. 


Plate  XIII.— The  Humerus 

A.  — Li;i-T   HUMKRUS,   ANTERIOR   ASI'KCT 

I.  Anterior  division  ol  internal  luberosily.  2.  Bicipital  groove.  3.  Internal  tubercle  ifor  attadimcnt  of  teres  major 
and  latissinius  dorsii.  4.  Ridges  for  attachment  of  coraco-hunieralis  muscle.  5.  Coroiioid  fossa.  6  and  7.  Inferior 
articular  surface.  8.  Pit  for  origin  of  extensor  metacarpi  magnus  and  e.xtensor  pedis.  9.  Musculo-spiral  groove. 
10.  Ridge  for  attachment  of  mastoido-humeralis.  11.  Deltoid  tubercle.  12.  Deltoid  ridge.  13.  Anterior  division 
(summit)  of  e.Nternal  tuberosity.     14.  Mesial  ridge  of  bicipital  groove. 

B.— LEFT  HUMERUS,  POSTERIOR  ASPECT 
I.  Convexity  of  external  tuberosity.  2.  Deltoid  ridge.  3.  Deltoid  tubercle.  4.  External  condyle.  5.  Surface  for 
articulation  with  sigmoid  cavity  of  ulna.  6.  Pit  for  attachment  of  external  lateral  ligament  of  elbow.  7.  Roughened 
area  for  origin  of  flexor  metacarpi  externus.  8.  Roughened  area  for  origin  of  flexor  perfoi  atus  and  humeral  head  of 
fle.xor  perforans.  9.  Olecranon  fossa.  10.  Internal  condyle.  11.  Internal  tubercle.  12.  Musculo-spiral  groove. 
13.  Roughened  ridge  for  attachment  of  caput  medium.    14.  Articular  head.     15.   Posterior  division  of  internal  tuberosity. 
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The  inferior  extremity  of  the  inner  condyle  is  roughened  for  the 
attachment  of  the  tendon  of  origin  of  the  flexors  of  the  digit,  while  that 
ot  the  outer  condyle  is  similarly  roughened,  and  gives  origin  to  the 
tendon  of  the  flexor  metacarpi  externus.  From  the  sharp  anterior  edge  of 
this  condyle  the  extensor  metacarpi  magnus  arises,  and  inferiorly  to  this 
the  extensor  pedis  arises  from  a  pit  which  is  placed  to  the  outer  side  of 
the  coronoid  fossa. 

The  inferior  surface  presents  an  articular  area  which  enters  into  the 
formation  of  the  elbow-joint,  and  which  is  continued  upwards  on  the 
posterior  aspect  of  the  bone  into  the  olecranon  fossa. 

The  nutrient  foramen  is  placed  in  the  inferior  third  on  the  inner 
aspect  of  the  shaft  of  the  bone,  the  vessel  of  supply  being  derived  from 
the  brachial  artery  usually,  but  occasionally  from  its  ulnar  branch. 

In  addition  to  the  three  usual  centres  for  the  ossification  of  the  shaft 
and  epiphyses,  this  bone  has  three  additional  centres,  one  for  the  external 
tuberosity  and  one  for  each  of  the  two  condyles. 

In  the  horse,  fractures  of  the  humerus  are  uncommon,  since  in  this 
animal  the  bone  is  comparatively  short  and  extremely  massive.  More- 
over, its  position  ensures  for  it  a  considerable  degree  of  protection. 
Portions  of  the  outer  tuberosity  may  be  broken  off  as  the  result  of  a 
severe  blow.  On  the  outer  aspect  of  the  bone  the  part  most  liable  to 
injury  is  the  deltoid  tubercle,  since  it  stands  out  most  prominently. 

Sumner  had  a  peculiar  case  of  fractured  humerus  in  a  heavy  draught 
horse,  in  which  the  bone  was  split  through  the  articular  head  in  a 
vertical  manner,  the  fractured  portion  including  the  deltoid  tubercle  and 
ridge,  the  external  tuberosity,  and  part  of  the  articular  head.  Notwith- 
standing the  enormous  swelling  of  the  part,  by  palpation  the  deltoid 
tubercle  could  be  readily  displaced.  The  animal  was  placed  in  slings  for 
ten  weeks,  and  did  so  well  that  he  was  able  to  walk  home  [three  miles] 
without  much  difficulty.  A  recurrence  of  the  fracture  occurred  through 
the  animal  getting  cast  in  the  stall,  and  the  patient  was  slaughtered. 

Fracture    of   the    shaft   of    the    humerus    occurs    as  the   result  of   a 
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severe  injury,  such  as  a  kick,  when  the  fracture  is  usually  comminuted. 
One  or  other  of  the  condyles  is  occasionally  fractured.  When 
the  fracture  affects  the  external  condyle,  the  bellies  of  the  extensor 
muscles  are  let  down,  with  the  result  that  the  joints  below  the  elbow  are 
held  in  a  condition  of  flexion.  The  weight  of  the  muscles  causes  a 
downward  displacement  of  the  fractured  piece  of  bone.  Similarly  the 
flexors  are  relaxed  when  the  internal  condyle  is  fractured,  and  the  joints 
below  the  elbow  are  abnormally  extended  during  progression,  so  that  the 
animal  has  the  appearance  of  being  calf-kneed. 

If  the  fracture  be  a  severe  one,  treatment  is  scarcely  to  be  advised. 
The  only  available  treatment  is  to  sling  the  animal  and  procure  rest  for 
the  part  as  tar  as  possible.  When  portions  are  broken  off'  the  upper  end 
of  the  bone,  a  charge  applied  over  the  part  will  assist  in  maintaining  the 
broken  pieces  in  position.  Treatment  of  fractured  condyles  is  not  very 
hopeful,  and  it  is  rarely  that  the  animals  are  of  much  use  afterwards. 
Should  it  be  decided  to  sling  the  patient,  the  muscles  of  the  forearm 
may  be  kept  up  in  position  by  bandaging  the  limb  from  the  coronet 
to  the  elbow.  The  bandage  supports  the  weight  of  the  muscles,  and 
relieves  the  "  pull  "  on  the  fractured  condyles. 


THE  RADIUS 

This  is  a  long  bone  occupying  an  almost  vertical  position  between  the 
elbow  and  knee  joints.  It  is  much  the  larger  of  the  two  bones  of  the 
forearm,  and  is  slightly  curved  in  its  length.  The  anterior  surface  of  its 
shaft  is  clothed  by  the  extensor  muscles  of  the  metacarpus  and  digit.  Near 
the  superior  extremity  of  the  bone,  and  towards  its  inner  side,  this  surface 
presents  a  roughened  elevation  with  a  somewhat  circular  base.  This  is 
the  bicipital  tuberosity  to  which  the  tendon  of  insertion  of  the  biceps 
muscle  is  attached.  Inferiorly  this  surfice  shows  two  vertical  grooves 
and  an  oblique  one  through  which  the  tendons  of  the  extensor  metacarpi 
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magnus,  extensor  pedis,  and  extensor  metacarpi  obliquus  muscles  respec- 
tively play. 

The  posterior  surface  is  almost  flat.  Towards  its  outer  side  is  an 
elongated  triangular  roughened  area,  the  apex  of  which  is  directed  down- 
wards, and  to  which  the  ulna  is  united.  Above  this  area  is  a  transverse 
smooth  depression  which  forms  the  anterior  boundary  of  the  radio-ulnar 
arch.  In  this  depression  is  found  the  nutrient  foramen.  Above  the  radio- 
ulnar arch  the  bone  shows  a  roughened  area  to  which  is  attached  another 
interosseous  ligament  uniting  it  to  the  ulna.  Near  this  spot  also  there  are 
two  small  facets  which  form  synovial  joints  with  like  facets  on  the 
ulna.  The  supracarpal  band,  sometimes  called  the  check  band  of  the 
perforatus,  is  attached  to  a  roughened  elongated  elevation  which  is  placed 
in  the  inferior  third  of  the  posterior  surface  and  towards  the  inner  side. 

The  upper  surface  of  the  bone  is  articular,  and  moulded  on  to  the 
inferior  surface  of  the  humerus.  The  edge  of  this  surface  is  elevated 
near  the  middle  line  anteriorly  to  form  the  coronoid  process.  The  inferior 
surface  is  likewise  articular.  It  presents  three  facets,  the  innermost  of 
which  is  concavo-convex  from  before  backwards  and  responds  to  the 
upper  surface  of  the  scaphoid.  The  middle  one  is  similarly  concavo- 
convex,  but  is  much  smaller,  and  is  for  articulation  with  the  semilunar 
bone.  The  remaining  facet  is  convex,  and  its  outline  approaches  the 
elliptical.  This  facet  articulates  with  the  cuneiform.  Above  this  facet, 
on  the  posterior  aspect  of  the  bone,  is  a  small  facet  which  articulates  with 
the  upper  of  the  two  facets  on  the  pisiform  bone.  Above  the  facets  just 
described,  the  posterior  surface  presents  an  irregular  prominent  and 
roughened  transverse  ridge,  which  affords  the  superior  attachment  to  the 
posterior  common  ligament  of  the  knee. 

At  either  extremity  the  radius  is  expanded,  and  outwardly  and 
inwardly  each  end  is  tuberous  and  roughened  for  ligamentous  attachment. 
The  bone  narrows  down  considerably  towards  the  middle  of  its  diaphysis. 

From  an  inch  to  an  inch  and  a  half  below  its  upper  articular  surface 
there  is  a  groove  on    the  inner  side  which   runs   backwards  and  slightly 
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downwards.      It  is  the  impression  left  by  the  posterior  radial  artery  and 
the  median  nerve. 

In  addition  to  the  three  usual  centres  of  ossification  possessed  by  long 
bones,  the  radius  has  an  additional  centre  from  which  the  outer  tuberosity 
at  its  inferior  extremity  ossifies.  This  tuberosity  should,  strictly  speak- 
ing, be  regarded  as  the  distal  end  of  the  ulna. 

Fracture  of  this  bone  is  frequently  due  to  a  fall,  or  to  the  animal 
slipping  and  falling  whilst  attempting  to  rise  on  slippery  ground.  Or  it 
may  result  from  a  blow.  Fractures  near  the  extremities  of  the  bone  are 
the  most  serious.  Near  the  upper  extremity  we  have  a  number  of  im- 
portant vessels  and  nerves  in  intimate  relationship  to  the  bone,  and  fracture 
with  displacement  leads  to  serious  complications  in  the  shape  of  injuries 
to  these  structures.  Occasionally  the  radius  is  the  seat  of  a  deferred 
fracture,  or  one  in  which  the  fracture  is  not  completed  at  the  time  of 
the  original  injury,  but  is  completed  when  some  subsequent  strain  is 
thrown  upon  the  bone.  Fractures  through  the  middle  of  the  shaft  are 
more  amenable  to  treatment,  excepting  when  compound,  in  which  cases 
destruction  is  to  be  advised. 

Diagnosis  of  fractured  radius  is  not  difficult,  since  the  part  can  be 
readily  manipulated,  and  moreover,  as  will  be  remembered  from  our 
superficial  dissection,  a  considerable  portion  of  the  bone  is  immediately 
subcutaneous. 

If  treatment  is  decided  upon,  the  fracture  should  be  reduced  with  the 
patient  under  an  ansesthetic.  The  limb  is  then  well  packed  around  with 
tow  or  cotton  wool,  upon  which  are  placed  splints  of  wood  or  iron. 
Bandages  are  next  applied  from  the  coronet  upwards,  that  portion  of  the 
bandage  which  is  bound  round  the  forearm  being  coated  with  some  agglu- 
tinative material.  Long  and  strong  tapes  are  attached  to  the  free  end  of 
the  bandage,  and  these  are  wound  round  the  body  at  the  withers  to 
prevent  the  bandage  from  slipping  downwards.  The  patient  is  then 
placed  in  slings.  Another  method  is  to  apply  the  Bourgelat  splint. 
This  is  "a  long  rod  fitting  on   the   plantar  surf\ice  of  the  foot   by  lateral 


Plate  XIV. — Left  Radius  and  Ulna 


-ANTERIOR   ASPECT 


I.  Beak  of  ulna.  2.  Sigmoid  cavity.  3.  Coronoid  process.  4.  Bicipital  tuberosity.  5.  Anterior 
surface  of  shaft  of  radius.  6.  Groove  of  tendon  of  extensor  metacarpi  magnus.  7.  Groove  for 
tendon  of  extensor  pedis.     8.  Groove  for  tendon  of  extensor  metacarpi  obliquus. 

B. — POSTERIOR    ASPECT 

I.  Summit  of  olecranon  process  of  ulna.  2.  Inner  surface  of  olecranon  process.  3.  Posterior 
border  of  olecranon  process.  4.  Radio-ulnar  arch.  5.  Body  of  ulna.  6.  Posterior  surface  of 
radius.     7.  Facet  for  cuneiform.     8.  Facet  for  semilunar  bone.     9.  Facet  for  scaphoid. 


THE  ULNA  49 

clips,  and  eyelets  through  which  a  strap  or  band  secures  it  ;  it  is  shaped 
to  the  posterior  contour  of  the  limb,  and,  passing  upwards,  it  is  pierced 
by  a  number  of  slits  or  slots  for  straps  by  which  to  attach  it  to  the  limb. 
At  its  upper  part  it  branches  forwards  into  an  expanded  portion  which 
embraces  the  elbow.  This  piece  may  be  movable  on  each  side,  and,  by 
means  of  screws,  be  made  to  compress  the  upper  part  of  the  arm  as 
tightly  as  necessary  ;  there  are  slits  on  each  side  for  straps  to  fasten 
it  round  the  forearm."  A  plentiful  supply  of  padding  should  be 
introduced  between  the  limb  and  the  splint. 


THE  ULNA 

A  remarkable  feature  of  this  bone  in  the  horse  is  its  relatively  small 
size.  In  most  other  animals  it  is  much  longer  even  than  the  radius,  and 
the  two  bones  are  frequently  movably  articulated.  It  has  already  been 
stated  that  in  the  horse  the  bones  are  firmly  ossified  to  one  another. 

It  is  a  long  bone,  the  development  of  which  has  been  arrested,  and  it 
has  another  peculiarity  as  a  long  bone  in  being  destitute  of  a  medullary 
canal. 

The  ulna  possesses  a  body  and  an  olecranon  process.  The  body  pos- 
sesses an  anterior  and  two  lateral  surfaces.  The  anterior  surface  presents 
an  elongated  triangular  area,  the  apex  of  which  extends  to  the  inferior 
extremity  of  the  bone.  This  part  of  the  bone  is  attached  to  the  similar 
area  described  when  dealing  with  the  back  of  the  radius.  Above  this 
area  is  a  depression  which  completes,  with  the  similar  depression  on  the 
radius,  the  radio-ulnar  arch.  Above  the  radio-ulnar  arch  again  we  have 
two  small  facets  for  articulation  with  the  facets  on  the  radius,  and  a  small 
roughened  area  affording  the  other  attachment  to  the  second  interosseous 
ligament  described.  The  lateral  surfaces  of  the  body  are  smooth  and 
slightly  convex,  and  are  separated  from  one  another  by  the  posterior  edge 
of  the  bone,  which  is  smooth  and  rounded.      Above  the  radio-ulnar  arch 
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these  surfaces  give  attachment  to  the  arciform  ligaments  which  assist  in 
binding  the  ulna  to  the  radius. 

The  olecranon  process  is  a  massive  piece  of  bone,  projecting  upwards 
and  slightly  backwards  from  the  body.  It  has  two  surfaces,  two  edges, 
and  a  summit.  The  outer  surface  is  convex,  whilst  the  inner  one  is  con- 
cave and  smooth.  Upon  this  inner  surface  the  ulnar  artery  and  vein  lie, 
where  they  are  covered  by  the  scapulo-ulnaris  muscle.  The  posterior 
edge  is  thick  and  rounded,  and  is  continuous  inferiorly  with  the  posterior 
edge  of  the  body.  The  anterior  edge  is  thinner  and  concave.  It  termi- 
nates inferiorly  in  a  projecting  piece  of  bone  called  the  "  beak,"  which 
enters  the  olecranon  fossa  when  the  elbow  is  extended.  The  beak  over- 
hangs a  semicircular  outcut  which  is  articular.  This  is  the  sigmoid  cavity, 
and  it  articulates  with  the  facet  on  the  inferior  extremity  of  the  humerus, 
which  curves  upwards  from  the  inferior  surface  into  the  olecranon  fossa. 
The  summit  of  the  olecranon  process  is  rough  for  the  most  part  and 
tuberous.  It  is  not  well  protected,  and  forms  the  prominent  point  of  the 
elbow.  To  it  is  attached  the  tendon  of  insertion  of  the  triceps  extensor 
cubiti  muscle. 

Inferiorly  the  ulna  extends  to  the  lower  third  of  the  radius,  where  it 
terminates  in  a  point  or  in  a  small  nodule. 

The  bone  ossifies  from  two  centres,  one  of  which  is  for  the  body  and 
the  other  for  the  olecranon  process. 

Fracture  of  this  bone  occurs  much  more  commonly  than  of  the 
radius  or  humerus.  At  times  a  small  portion  is  broken  off  the  summit  ot 
the  olecranon  process  as  the  result  of  a  blow.  Occasionally  the  ulna  is 
separated  from  the  radius.  This  occurs  most  frequently  in  young  animals 
in  which  ossification  of  the  two  bones  is  not  very  firm.  In  these  cases 
the  arciform  and  the  interosseous  ligaments  are  ruptured.  The  beak  of 
the  ulna  may  be  snapped  off  through  coming  too  forcibly  into  contact 
with  the  floor  of  the  olecranon  fossa.  By  far  the  most  common  form  of 
fracture  of  the  ulna  takes  place  transversely,  and  extends  through  the 
sigmoid  cavity.    The  cause  in  these  cases  is  undue  extension  of  the  elbow 


Plate  XV. — Left  Radius  and  Ulna 

A. — INNliR  ASIMXT 
I.  Summit  of  olecranon  process.  2.  Beak  of  ulna.  3.  Slightly  concave  inner  surface  of  olecranon.  4.  Sigmoid  cavity. 
5.  Body  of  ulna.  6.  Superior  articular  surface  of  radius.  7.  Radioulnar  arch.  8.  Bicipital  tuberosity.  9.  Roughened 
elevations  for  attachment  of  supra-carpal  band  of  flexor  perforatus.  10.  Sliaft  of  radius.  11.  Roughened  ridge  for 
attachment  of  posterior  common  ligament  of  knee.  12.  Groove  for  tendon  of  extensor  metacarpi  obliquus.  13.  Facet 
for  articulation  with  scaphoid. 

B OUTKR    ASPECT 

I.  Summit  of  olecranon  process.  2.  Beak  of  ulna.  3.  Convex  outer  surface  of  olecranon.  4.  Sigtnoid  cavity. 
5.  Roughened  area  for  attachment  of  external  arciform  ligament.  6.  Roughened  area  for  attachment  of  external  lateral 
ligament  of  elbow.  7.  Radioulnar  arch.  8.  Bicipital  tuberosity.  9.  Bcdyofulna.  10.  Shaft  of  radius.  11.  Groove 
for  passage  of  tendon  of  extensor  sufTraginis.  12.  Groove  for  tendon  of  extensor  pedis,  13,  Facet  for  pisiform  bone. 
14.  Roughened  area  for  attachment  of  external  lateral  ligament  of  knee.     15.  Facet  for  cuneiform  bone. 
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joint,  such  as  results  from  slipping  forwards  with  the  solar  aspect  of  the 
fore-feet  fiat  on  the  ground.  It  will  be  readily  understood  that  in  such 
cases  the  angle  formed  by  the  long  axes  of  the  radius  and  humerus 
becomes  suddenly  and  greatly  increased,  and  causes  great  pressure  to  be 
thrown  on  the  olecranon  process  by  the  floor  of  the  olecranon  fossa,  with 
the  result  that  the  former  snaps  off.  The  summit  of  the  olecranon 
process  gives  attachment  to  the  tendon  of  the  triceps  extensor  cubiti 
muscle,  and  we  now  have  inability  of  this  muscle,  which  becomes  sud- 
denly relaxed,  giving  us  symptoms  very  much  resembling  those  of  radial 
or  musculo-spiral  paralysis.  The  caput  magnum,  which,  as  we  have 
already  stated,  takes  a  great  part  in  suspending  the  humerus  at  its 
normal  angle  with  the  scapula,  is  now  relaxed,  with  the  result  that 
the  distal  end  of  this  bone  is  let  down,  and  we  have  "  dropping  "  of 
the  elbow. 

The  condition  is  readily  diagnosed,  but  unfortunately  treatment  is 
almost  useless  to  restore  the  part  to  its  pristine  condition.  This  is  due  to 
the  fact  that  the  fracture  usually  passes  through  the  articular  surface  of 
the  sigmoid  cavity,  and  also  to  the  extreme  difficulty  experienced  in  main- 
taining the  surfaces  of  the  fractured  pieces  in  apposition,  owing  to  the 
traction  exerted  upon  the  olecranon  process  by  the  triceps  muscle.  For  the 
latter  reason  it  is  stated  that  in  the  human  subject  the  fractured  olecranon 
usually  unites  with  the  body  of  the  bone  by  means  of  fibrous  tissue — i.e., 
a  false  joint  is  formed.  When  this  occurs  in  the  horse  the  animal  remains 
permanently  lame. 

When  the  fracture  occurs  low  down  the  ulna,  a  plaster  bandage  is 
sometimes  applied  to  the  limb  from  the  knee  to  the  elbow,  and  the  animal 
placed  in  slings.  By  these  means  the  radius  is  utilised  as  a  splint  to  keep 
the  ulna  in  position.  Bourgelat's  splint  is  occasionally  utilised.  But  in 
this  method  the  difficulty  is  to  overcome  the  retarding  effisct  of  contraction 
of  the  triceps,  a  difficulty  which  is  much  greater  in  the  horse  than  in 
animals  in  which  the  ulna  is  so  much  better  developed,  such  as  the  dog 
and  ox. 
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THE  BONES  OF  THE  CARPUS 

Usually  seven  bones  are  present  in  the  carpus  of  the  horse.  They 
are  arranged  in  two  rows.  Those  of  the  upper  row  from  within  out- 
wards are  the  scaphoid,  semilunar,  cuneiform,  and  pisiform.  In  the 
lower  row  we  have  the  trapezoid,  magnum,  and  unciform.'  Occasion- 
ally the  trapezium  is  present  in  the  shape  of  a  small  nodule  articulated 
to  the  back  of  the  trapezoid. 

In  passing  the  hand  over  the  outer  lateral  aspect  of  the  knee, 
superiorly  we  find  a  well-marked  elevation  which  corresponds  to  the 
outer  tuberosity  at  the  lower  extremity  of  the  radius.  .  Below  this  is  a 
slight  elevation  which  indicates  the  position  of  the  cuneiform  bone. 
Passing  downwards,  we  find  a  slight  depression  over  the  unciform,  and 
below  this  again  is  an  elevation  caused  by  the  upper  extremity  of  the 
large  metacarpal  and  the  head  of  the  outer  small  metacarpal  bone. 

On  the  inner  aspect  of  the  joint  the  internal  tuberosity  of  the  distal 
extremity  of  the  radius  forms  an  elevation  which  somewhat  resembles 
that  formed  by  the  outer  tuberosity  at  this  end  of  the  bone.  Below 
this  we  have  a  broad,  antero-posterior,  slightly  elevated  ridge  which 
corresponds  to  the  scaphoid.  This  is  followed  by  a  narrower  elevation 
which  is  caused  by  the  underlying  trapezoid,  these  two  elevations  being 
separated  from  one  another  by  a  faint  antero-posterior  groove.  The 
elevation  formed  by  the  trapezoid  passes  almost  insensibly  into  that 
formed  by  the  large  and  inner  small  metacarpal  bones. 

The  bones  of  the  upper  row  present  superiorly  articular  facets  which 
respond  to  like  facets  already  described  on  the  distal  end  of  the  radius. 
Between  the  radius  and  this  row  there  is  formed  a  ginglymoid  joint 
which  permits  of  a  considerable  degree  of  flexion  and  extension.  The 
inferior  aspect  of  the  bones  of  the  upper  row,  with  the  exception  of  the 
pisiform,  also  present  concavo-convex  facets  which  are  moulded  on  to 
the   upper   surfaces  of   the   bones   of   the   lower   row.      Thus   the    joint 
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formed  between  the  two  rows  of  small  bones  is  also  of  the  ginglymoid 
variety.  But  the  inferior  surfaces  of  the  lower  row  of  bones  are  almost 
flat,  and  they  form  with  the  metacarpal  bones  an  arthrodial  joint  which 
permits  only  of  a  slight  gliding  movement. 

In  general  the  bones  of  the  carpus  are  very  solid  and  resistant, 
and  this,  together  with  the  adequate  protection  afforded  them  by  the 
numerous  and  powerful  tendons  playing  over  them,  or  attached  to  them, 
renders  fracture  of  them  extremely  rare. 

The  pisiform,  however,  differs  very  much  from  the  remaining 
bones.  It  is  not  weight-bearing,  and,  as  already  stated,  it  is  the  outer- 
most bone  of  the  upper  row.  Unlike  the  other  carpal  bones,  it  is 
distinctly  flattened,  presenting  two  surfaces  and  four  edges.  The  outer 
surface  is  convex  and  roughened.  Running  obliquely  downwards  and 
forwards  across  this  surface  is  a  groove  through  which  the  outer  tendon 
of  the  flexor  metacarpi  externus  muscle  passes  to  its  insertion  into  the 
head  of  the  external  small  metacarpal  bone.  The  inner  surface  is 
concave  and  smooth,  and  it  forms  the  outer  boundary  of  the  carpal  sheath. 
The  superior,  posterior,  and  inferior  borders  are  rounded,  roughened, 
and  blended  with  one  another.  The  superior  border  gives  attachment 
to  the  tendon  of  insertion  of  the  flexor  metacarpi  medius  muscle, 
and  also  to  one  of  the  tendons  of  the  external  flexor.  The  anterior 
border  of  the  bone  presents  two  small  facets,  the  upper  of  which  is 
concave  and  almost  circular.  This  facet  articulates  with  the  before- 
mentioned  facet  at  the  back  of  the  inferior  extremity  of  the  radius. 
The  lower  facet  is  elongated  and  convex,  and  it  responds  to  a  corre- 
spondingly concave  facet  on  the  cuneiform  bone.  These  two  facets 
form  synovial  joints  with  the  facets  with  which  they  articulate.  In  the 
living  animal  the  tension  of  the  skin  at  the  knee  draws  the  pisiform 
bone  round  towards  the  back  of  the  limb,  so  that  its  posterior  border 
forms  the  projection  which  is  so  prominent  in  the  living  animal  slightly 
to  the  outer  side  of  the  niedian  line. 

Owing  to  its  position,  this  bone   forms   a  most  adequate  protection 
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outwardly  to  the  tendons  and  other  important  structures  which  pass 
down  the  back  of  the  knee. 

Its  prominent  position  renders  the  pisiform  by  far  the  most  liable  to 
fracture  of  all  the  carpal  bones,  and  cases  where  it  is  fractured  are 
commonly  met  with. 

One  of  the  most  common  causes  is  sudden  and  extreme  contraction 
of  its  flexor  muscles.  The  bone  is  firmly  attached  to  the  cuneiform, 
unciform,  and  head  of  the  outer  small  metacarpal  bone  by  the  inter- 
carpal ligaments,  which  are  very  powerful.  The  tendons  inserted  into 
the  upper  border  of  the  bone  are  likewise  powerful,  so  that  the  bone  is 
very  liable  to  snap  when  great  tension  is  thrown  upon  the  tendons. 
The  presence  of  the  groove  for  the  outer  tendon  of  the  flexor  metacarpi 
externus,  weakens  the  bone  in  the  position  of  the  groove,  and  pre- 
disposes to  fracture  along  the  line  of  its  direction. 

When  the  bone  is  fractured  the  animal  is  unable  to  bear  weight 
upon  the  limb,  as  this  throws  strain  upon  the  flexor  tendons  and 
causes  painful  displacement  of  the  injured  parts.  The  limb  is  then 
held  with  the  joints  flexed.  The  position  of  the  bone  favours  the 
formation  of  positive  diagnosis  by  palpation.  The  fractured  piece 
may  be  easily  detected,  and  when  pressure  is  exerted  there  is 
crepitation. 

In  treating  fracture  of  the  pisiform  bone  a  similar  difficulty  is 
encountered  as  in  treating  fracture  of  the  olecranon  process,  since  in  the 
case  under  consideration  the  tension  of  the  tendons  of  the  flexors  of  the 
metacarpus  which  are  attached  to  the  upper  edge  of  the  bone  pulls  the 
fractured  piece  upwards,  and  although  it  is  not  difficult  to  work  the 
displaced  piece  of  bone  back  into  position,  as  soon  as  the  animal  moves 
the  limb  the  flexors  contract  and  the  bone  is  again  displaced.  It 
frequently  happens,  therefore,  that  union  by  fibrous  tissue  takes  place,  in 
which  case  the  fracture  is  liable  to  recur  as  soon  as  any  marked  strain  is 
thrown  upon  the  flexors.  If  there  should  be  no  recurrence  the  limb 
often   remains   permanently  deformed,  the   joint   being  curved  with  the 
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concavity  of  the  curve  directed  forwards,  after  the  manner  of  calf-kneed 
animals. 

The  method  of  treatment  is  to  replace  the  fractured  piece  and  pack 
the  back  of  the  knee  well  with  tow  or  cotton  wool.  A  bandage  is  then 
wound  several  times  round  the  limb  above  the  pisiform  bone,  and  subse- 
quently over  the  knee,  in  figure  8  fashion.  A  bandage  so  applied  will 
assist  in  keeping  the  broken  piece  of  bone  in  position.  A  stable 
bandage  is  now  applied,  and  the  patient  should  then  be  placed  in 
slings. 

Fracture  of  the  remaining  bones  of  the  carpus  occurs  most  frequently 
in  cases  of  very  severe  broken  knees  caused  by  animals  stumbling  and 
falling.  In  such  cases  the  fracture  is  compound,  and  if  it  is  decided  to 
treat,  the  strictest  antiseptic  precautions  must  be  taken.  A  common 
result  in  these  cases  is  ossification  of  the  bone  to  its  neighbours,  a  result 
which  is  particularly  objectionable  when  the  bones  of  the  upper  row  are 
involved,  as  the  animal  is  usually  left  with  a  stiff  knee.  Ossification 
may,  however,  occur  between  the  bones  of  the  lower  row  and  the 
metacarpus  without  interfering  to  any  considerable  extent  with  flexion 
and  extension  of  the  knee  joint. 


THE  LARGE    METACARPAL  BONE 

This  bone  extends  from  the  knee  to  the  fetlock  in  a  direction  which 
is  almost  vertical.  It  belongs  to  the  class  of  long  bones,  and  possesses 
a  shaft  and  two  extremities. 

It  differs  from  the  other  weight-bearing  long  bones  which  we  have 
described,  inasmuch  as  its  shaft  is  much  more  slender,  but  in  accordance 
with  the  great  strain  thrown  upon  this  bone  in  supporting  the  weight 
of  the  body,  as  a  compensation  for  the  comparatively  small  diameter  of 
the  shaft,  we  find  that  it  is  made  up  of  a  preponderance  of  compact 
tissue. 
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Its  superior  articular  surface  presents  facets  which  articulate  with  the 
trapezoid,  magnum,  and  unciform  bones.  Its  inferior  articular  surface 
presents  two  slightly  convex  areas  separated  by  an  antero-posterior  ridge. 
The  ridge  and  the  convex  areas  articulate  inferiorly  with  the  superior 
surface  of  the  long  pastern  bone  or  os  sufFraginis.  The  convexities  and 
the  ridge  extend  upwards  by  encroaching  upon  the  posterior  aspect  of 
the  bone,  and  this  portion,  which  looks  backwards,  articulates  with 
the  anterior  surface  of  the  sesamoid  bones. 

The  anterior  and  lateral  surfaces  are  for  the  most  part  smooth, 
rounded  from  side  to  side,  and  blended  with  one  another.  The  anterior 
surface  shows,  near  the  upper  extremity  of  the  bone  and  towards  the 
inner  side,  a  roughened  area,  which  is  slightly  elevated,  and 
which  gives  insertion  to  the  tendon  of  the  extensor  metacarpi  magnus 
muscle.  The  superior  and  inferior  extremities  of  the  lateral  surfaces 
are  roughened  for  the  attachment  of  the  lateral  ligaments  of  the  knee 
and  fetlock. 

The  posterior  surface  is  almost  flat,  and  it  forms,  with  the  small 
metacarpal  bones,  a  channel  for  the  accommodation  of  the  suspensory 
ligament.  Near  its  upper  extremity  this  surface  is  roughened  for  the 
attachment  of  the  ligament  just  mentioned.  On  the  posterior  surface  the 
nutrient  foramen  is  placed  between  the  upper  and  middle  thirds.  Two 
roughened  areas  are  also  found,  one  on  either  side  of  this  surface.  Each 
is  in  the  form  of  an  elongated  triangle,  the  apex  of  which  is  directed 
downwards,  and  is  situate  about  half-way  down  the  bone,  and  the  base 
just  below  its  upper  extremity.  To  these  areas  the  small  metacarpal 
or  splint  bones  are  articulated.  Above  each  area  are  two  small  facets 
which  form  synovial  joints  with  like  facets  on  the  corresponding  small 
metacarpal. 

The  lateral  ligaments  of  the  fetlock  are  attached  to  two  roughened 
depressions  placed  one  on  either  side  of  the  inferior  extremity. 

The  shaft  and  superior  extremity  ossify  from  the  same  centre,  but 
the  distal  extremity  has  a  separate  centre  of  ossification. 
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Plate  XVI. — Carpal  and  Metacarpal  Bones 

D. — PISIFORM   BONE  OF  LEFT  CARPUS— ANTERIOR   ASPECT 

I.  Facet  for  radius.    2.  Facet  for  cuneiform. 


A.— METAC.\RI'AL  BONES— LATERAL  ASPECT 
I.  Small  metacarp.ll  bone.     2.  Large  metacarpal  bone.    3.  Dif- 
fused splint.    4.  Button  of  small  metacarpal  bone.    5.  Nodular 
splint. 

B. — CARPAL    AND    METACARPAL    BONES— POSTERIOR    ASPECT 

I.  Radius.  2.  Pisiform.  3.  Semilunar.  4.  Magnum.  5.  Sca- 
phoid. 6.  Unciform.  7.  Trapezoid.  8.  Outer  small  metacarpal 
(body).  9.  Inner  small  metacarpal  (head).  10.  Large  meta- 
carpal bone.  n.  Button  of  small  metacarpal  bone.  12.  Sesa- 
moid bone.    13.    Suffraginis. 

C— PISIFORM   BONE   OF  LEFT   CARPUS— OUTER    ASPECT 

I.  Facet  for  radius.  2.  Convex  outer  surface.  3.  Facet  for 
cuneiform.    4.  Groove  for  tendon  of  flexor  metacarpi  < 


E.— PISIFORM  BONE  OF  LEFT  CARPUS— INNER   ASPECT 
I.   Facet  for  radius.     2.  Concave   and  smooth   inner  surface 
which  forms  outer  boundary  of  carpal  sheath. 

F.— SESAMOID  BONE— INNER  SURF.^CE 
J.   Roughened  area  for  attachment  of  intersesamoidean    liga- 
ment.   2.  Convex  area  covered  in  recent  state  by  fibro-cartilage. 

G. — SESAMOID    BONE — OUTER    SURFACE 

I.  Roughened  depression  for  attachment  of  slip  from  suspensory 
ligament  and  also  the  lateral  fetlock  and  lateral  sesamoidean 
ligaments.     2.  Articular  surface. 
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THE  SMALL  METACARPAL  BONES 

These  are  long  bones,  the  development  of  which  has  been  aborted. 
Each  consists  of  a  body  and  a  head.  The  body  is  a  long  tapering  rod  of 
bone,  which  presents  three  surfaces.      It  is  curved  in  its  length. 

The  anterior  surface  is  flattened,  and  for  the  greater  part  is  roughened 
for  the  attachment  of  the  interosseous  ligament  which  unites  this  bone 
to  the  large  metacarpal.  For  about  an  inch  and  a  half  above  the  lower 
extremity  this  surface  is  smooth  and  free,  and  the  small  and  large  meta- 
carpals are  here  separated  from  one  another  by  a  slight  interval. 

The  inner  surface  is  the  least  extensive.  It  bounds  outwardly  the 
channel  which  accommodates  the  suspensory  ligament.  This  surface  is 
widest  at  its  upper  extremity,  and  becomes  gradually  narrower  as  we 
descend  to  the  inferior  extremity  of  the  bone. 

The  outer  surface  is  slightly  curved  in  its  length,  with  the  concavity 
of  the  curve  directed  outwards.  It  is  convex  in  the  transverse  direction, 
and  is  smooth. 

The  head  of  the  bone  is  placed  superiorly,  and  its  upper  surface  is 
articular,  that  of  the  inner  bone  presenting  two  facets,  whilst  on  the 
outer  we  have  only  one.  The  larger  of  the  two  facets  on  the  inner  bone 
is  for  articulation  with  the  trapezoid,  and  the  smaller  for  the  magnum. 
The  facet  on  the  outer  bone  is  for  articulation  with  the  unciform  bone. 

Anteriorly,  the  head  of  each  small  metacarpal  bone  presents  two 
small,  somewhat  flattened  facets,  for  articulation  with  like  facets  at  the 
back  of  the  upper  extremity  of  the  large  metacarpal,  with  which 
they  form  synovial  joints.  Outwardly  each  head  is  roughened  for  the 
attachment  of  muscles  and  ligaments. 

Each  of  the  small  metacarpal  bones  terminates  inferiorly  in  a  small 
rounded  nodular  enlargement,  which  may  be  readily  located  in  the  living 
animal.  This  enlargement  is  frequently  termed  the  "  button  "  of  the 
splint  bone,  and  its  position   is  the   more   easily  detected   on    account  of 
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the  fact  that  the  inferior  extremity  of  the  bone  "springs"  on  pressure, 
owing  to  the  slight  interval  which  exists  between  it  and  the  large  meta- 
carpal. This  is  a  point  of  considerable  importance,  since  the  button  of 
the  small  metacarpal  bone  is  by  some  operators  taken  as  a  guide  to  the 
seat  of  operation  in  plantar  neurectomy. 

The  inner  small  metacarpal  is  thicker  and  more  powerful  than  the  outer. 

Each  bono  usually  ossifies  from  a  single  centre,  but  at  times  a  separate 
centre  is  present  for  the  head. 


FRACTURE  OF  THE  METACARPAL  BONES 

It  will  be  remembered  from  our  superficial  examination  and  dissection 
that  these  bones  are  particularly  exposed  to  risk  of  injury,  since  they  are 
for  the  greater  part  subcutaneous,  and  are  not  clothed  by  soft  structures. 
For  the  same  reason  fractures  of  the  metacarpal  bones  are  very  frequently 
compound,  since  the  fractured  bones  readily  pierce  the  skin. 

In  complete  fracture  all  three  bones  are  usually  involved,  since  in  the 
mature  animal  the  small  metacarpals  are  firmly  and  closely  attached  to 
the  large.  It  rarely  happens  that  one  or  other  of  the  small  bones  is 
fractured  alone.  A  blow  received  over  the  lower  extremity  may,  how- 
ever, cause  the  inferior  free  end,  i.e.,  the  button,  and  about  an  inch  of 

the  shaft  of  the  bone  above  it,  to  become  snapped  off ;  but  this  is  a  matter 

which  is  not  of  serious  moment,  for,  failing  reunion  of  the  severed  ends, 

the  broken  pieces  of  bone  may  be  easily  removed. 

Occasionally    we   have   a  deferred   fracture    of  the    large   metacarpal 

bone.     Another  theory  as  to  the  completion  of  such  a  partial  fracture 

is   that  it  is  brought  about    by   pressure  of  the   inflammatory  exudate 

which  is  poured  out  into  the  line  of  partial  fracture. 

Fractures  are    usually   the   result   of  blows,   kicks,    or    falls,    and    in 

colliery  ponies  are  frequently  caused   by  the   animals   being  struck  by  a 

passing  coal  tub. 
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No  difficulty  is  experienced  in  diagnosing  complete  fracture,  the 
excessive  mobility  of  the  distal  end  of  the  limb  making  the  fracture  at 
once  apparent.  But  careful  palpation,  after  the  manner  indicated  in  our 
superficial  examination  of  this  region,  is  necessary  to  detect  fracture  of 
only  one  of  the  bones.  Partial  fracture  is  extremely  difficult  to  detect, 
and  if  there  is  much  swelling  positive  diagnosis  of  it  is  practically  an 
impossibility,  and  it  can  only  be  suspected.  Compound  fractures  are,  of 
course,  self-evident. 

In  the  treatment  of  fractures  of  the  metacarpus  there  is  much  less 
difficulty  experienced  in  reducing  the  fracture  than  in  the  other  frac- 
tures we  have  treated,  since  this  portion  of  the  limb  can  be  readily 
manipulated.  If  only  one  bone  is  fractured,  little,  if  any,  displacement 
occurs  (excepting  in  fractures  of  the  distal  extremities  of  the  splint  bones 
mentioned  above),  since  the  remaining  two  bones  play  the  part  of  splints 
in  retaining  the  fractured  ends  in  position. 

When  reduction  is  necessary  it  should  be  carried  out  with  de- 
liberation, and  the  conformation  of  the  limb  carefully  observed  and 
compared  with  that  of  the  opposite  limb.  Plaster  bandages  are  applied 
from  the  coronet  upwards,  well  above  the  seat  of  fracture.  A  splint 
is  then  applied  to  the  back  of  the  limb  after  the  manner  already 
described,  and  the  animal  is  placed  in  slings. 

When  the  fracture  is  compound  treatment  is  rarely  successful. 


SPLINTS 

This  is  the  term  applied  to  exostoses  on  the  metacarpal  or  metatarsal 
bones.  Such  exostoses  are  extremely  common  in  horses — in  fact, 
comparatively  few  horses  are  found  to  be  free  from  them.  They  are 
most  frequently  found  on  the  inner  aspect  of  the  limb,  along  the  line  ot 
apposition  of  the  large  and  inner  small  metacarpal  bones. 

The  enlargements  may  occur  as  simple  exostoses,  which  may  be  nodular 
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or  elongated.  Occasionally  two  nodules  are  present,  connected  by  an 
intervening  ridge,  when  the  name  fusee  splint  is  frequently  applied  to  it. 
The  name  peg  splint  is  applied  to  another  kind,  when  we  have  two  little 
knobs,  one  on  either  side  of  the  limb,  with  a  connecting-rod  passing 
across  the  back  of  the  large  metacarpal  bone.  Occasionally  a  number  of 
small  splints,  which  are  usually  not  larger  than  a  pea,  are  found  arranged 
in  a  row  one  above  the  other.  They  may  extend  from  the  knee  to  the 
inferior  end  of  the  metacarpal  bones.  These  are  known  as  chain  splints. 
Interosseous  splints  are  the  most  common  kind,  and  are  those  which  are 
found  along  the  line  of  apposition  of  the  large  and  small  metacarpal  bones. 
Thev  are  connected  with  ossification  of  the  interosseous  ligament.  These 
are  also  referred  to  as  original  splints,  since  it  was  at  one  time  thought  that 
splints  never  arose  excepting  in  connection  with  this  ligament.  Splints  are, 
however,  sometimes  found  well  forward  on  the  large  metacarpal  bone  and 
quite  clear  of  the  ligament.  These  are  said  to  be  favourably  situated,  and 
splints  so  placed  are  usually  large,  and  frequently  are  not  associated  with 
severe  lameness.  Occasionally  splints  are  found  behind  the  large  meta- 
carpal bone,  and  under  the  suspensory  ligament.  These  are  termed  posterior 
splints,  and  are  considered  to  be  one  of  the  worst  forms. 

Splints  are  also  classified  as  high  and  low,  the  former  class  embracing 
those  which  are  near  the  knee,  whilst  low  splints  are  those  below  the 
middle  of  the  metacarpus. 

It  is  a  matter  of  considerable  difficulty  to  offer  any  prognosis  as  to 
whether  or  not  a  splint  is  in  such  a  position  that  it  will  not  cause  lameness, 
and  some  observers  even  maintain  that  the  position  of  the  splint  has 
nothing  whatever  to  do  with  the  production  of  lameness. 

Quite  a  number  of  theories  have  been  advanced  as  to  the  causation  of 
splints.  Thev  have  been  attributed  to  a  defective  arrangement  of  the 
lower  row  of  carpal  bones.  It  will  be  remembered  that  the  trapezoid 
articulates  inferiorly  entirely  with  the  head  of  the  inner  small  metacarpal. 
The  entire  jar  of  the  trapezoid  is  therefore  thrown  upon  the  latter,  so 
that  when  the  limb  is  subjected  to  any  considerable  amount  of  concussion 
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the  vertical  movements  of  the  inner  spHnt-bone  are  exaggerated,  and  the 
interosseous  ligament  being  thus  damaged,  subsequently  becomes  inflamed. 
The  outer  interosseous  ligament  is  immune  from  similar  injury,  since  the 
unciform  does  not  rest  entirely  upon  the  head  of  the  outer  small  meta- 
carpal, but  articulates  also  with  the  large  metacarpal,  over  which  the 
concussion  therefore  on  this  side  of  the  limb  is  distributed,  and 
there  is  no  abnormal  tension  of  the  interosseous  ligament.  This  is 
Havemann's  theory,  and  it  is  in  accordance  with  the  much  more 
frequent  occurrence  of  splints  on  the  inner  than  on  the  outer  aspect 
of  the  limb.  Dieckerhoff  maintained  that  splints  were  due  to  tension 
of  the  fascia  of  the  forearm.  This  fascia  is  attached  to  the  periosteum 
of  the  metacarpal  bones,  and  during  certain  movements  of  the  limb 
the  fascia  is  made  very  tense,  with  the  result  that  considerable  traction 
is  exerted  on  the  periosteum,  leading  ultimately,  in  Dieckerhoff's  opinion, 
to  splint  formation. 

Splints  have  also  been  attributed  to  breeding  with  "  weedy  "  sires  or 
splint-affected  dams.  Heredity  may  possibly  have  some  influence  on  the 
causation  of  this  affection,  but  there  is  little  doubt  that  in  the  majority  of 
cases  splints  are  due  to  constant  concussion  when  the  animal  is  worked 
whilst  immature  on  a  hard  road  or  pavement.  Occasionally  the  cause  is 
a  blow. 

Macqueen  defines  the  condition  as  a  bony  enlargement  which  is  the 
result  of  periostitis  and  ostitis. 

An  animal  affected  with  splints  moves  stiffly,  the  action  of  the  fore- 
limbs  being  cramped,  confined,  and  stilty.  In  some  respects  the  action 
resembles  that  of  an  animal  affected  with  navicular  disease.  The  condition 
is,  however,  easily  distinguished  from  navicular  disease,  since  splint 
lameness  is  accentuated  with  exercise,  whilst  in  navicular  disease  lameness 
is  diminished. 

Diagnosis  should  be  completed  by  manipulation.  This  presents  most 
difficulty  when  the  splint  is  placed  posteriorly,  or  is  very  small. 

Splints  on  the  outer  aspect  of  the  limb  are  sometimes  associated  with 
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a  greater  degree  of  lameness  than  are  those  on  the  inner  side,  the  "nod- 
ding" of  the  head  being  more  pronounced. 

Splints  on  the  metatarsal  bones  produce  a  similar  stiff  and  stilty  action 
of  the  hind  limbs.  Such  cases  are  readily  differentiated  from  cases  of  hock 
lameness,  since  there  is  no  "  dropping  "  of  the  quarter  in  the  former. 

Lameness  in  splints  is  now  generally  accorded  to  be  due  to  the  pain 
which  accompanies  ostitis  and  periostitis,  and  not,  as  once  supposed,  to 
any  mechanical  interference  with  the  action  of  the  flexor  tendons. 

During  the  acute  stages  of  inflammation  there  is  heat  in  the  part,  which 
is  also  slightly  swollen,  and  the  animal  flinches  if  pressure  be  applied.  At 
first  the  swelling  is  soft,  on  account  of  the  exudation  of  inflammatory 
fluid,  but  later  it  becomes  firmer  and  harder. 

A  favourable  prognosis  can  generally  be  given  in  cases  of  splint  lame- 
ness, for  as  the  inflammatory  process  subsides  the  pain  will  subside,  and 
lameness  will  consequently  disappear.  This  more  particularly  applies  to 
those  splints  which  arise  as  a  result  of  mechanical  injury. 

But  should  such  injury  be  due  to  the  part  being  struck  by  the  shoe  of 
the  opposite  foot  in  an  animal  of  defective  conformation,  prognosis  is 
much  less  favourable,  on  account  of  the  liability  to  a  recurrence  of  the 
injury  to  which  the  animal  is  subject. 

Lameness  is  thus  found  in  animals  affected  with  splints  which  are  newly 
formed,  and  in  which  the  process  of  inflammation  has  not  subsided,  and, 
as  already  stated,  when  the  inflammatory  process  is  completed  lameness 
disappears.  For  this  reason  it  is  not  uncommon  to  find  certificates  of 
absolute  soundness  given  with  aged  animals  possessing  splints,  in  which 
cases  the  splints  are  simply  mentioned  in  the  certificate  as  recognition 
marks.  This,  as  Macqueen  points  out,  and  as  will  be  gathered  from  what 
we  have  said  in  the  preceding  paragraph,  is  a  practice  which  should  be 
discouraged,  on  account  of  the  greater  liability  of  the  projecting  surface 
to  be  struck,  whereupon  the  part  again  becomes  inflamed,  and  splint 
lameness  recurs. 

Treatment  of  splints  depends  upon  the  class  of  animal,  and  the  nature 
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of  the  work  it  is  required  to  perform.  In  some  cases  lameness  disappears 
if  the  animal  is  simply  allowed  to  '•  run  on."  In  other  cases  good  results 
follow  the  application  of  iodine  dressings,  the  tincture  of  iodine  applied 
to  the  region  of  the  splint  for  some  hours  with  a  hot  sponge  frequently 
bringing  relief 

Caustic  injections  are  occasionally  employed.  In  adopting  this  treat- 
ment a  special  syringe  is  required,  with  a  strong  trocar  needle.  The  needle 
has  a  trifacial  head,  immediately  behind  which  is  an  eyelet  through  which 
the  solution  is  injected.  The  injection  usually  selected  is  an  alcoholic 
solution  of  corrosive  sublimate  (i  in  500-750). 

After  the  injection  the  parts  swell  rapidly,  and  a  common  complication 
is  sloughing  of  a  considerable  area  of  skin  over  the  region  of  the  splint. 

Excision  of  the  splint  is  sometimes  practised,  in  which  process  the 
exostosis  is  removed  with  the  saw,  or  chipped  off  with  mallet  and  chisel. 
This  operation  necessitates  the  making  of  a  large  cutaneous  incision,  and 
a  permanent  blemish  frequently  remains. 

In  the  treatment  of  splints  the  operation  of  periosteotomy  has  been 
frequently  performed.  It  is  a  method  of  treatment,  however,  which 
should  not  be  adopted,  excepting  in  cases  where  the  splint  is  favourably 
situated  and  well  forward  clear  of  the  important  structures  which  we 
have  already  described  as  running  down  the  limb  in  close  proximity  to 
the  splint  bones.  The  object  is  to  slit  the  periosteum  and  so  relieve  the 
tension  on  this  membrane. 

The  twitch  and  blinds  should  be  applied,  and  the  affected  limb  is  then 
taken  up  and  held  with  the  knee  slightly  flexed,  the  operation  area  having 
undergone  the  usual  preparatory  treatment.  A  bold  incision  is  then  made 
through  the  skin,  fascia,  and  periosteum  right  down  to  the  bone.  Fomen- 
tations are  subsequently  applied,  and  these  are  followed  by  the  application 
of  a  biniodide  of  mercury  blister.  A  great  objection  to  this  operation  is 
the  permanent  unsightly  blemish  which  so  frequently  results  from  its 
performance. 

When  it  is  particularly  desirable  that  the  limb  should  not  be  blemished. 
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the  best  method  of  treatment  is  to  pyro-puncture  the  exostosis.  Bv  this 
means  the  inflammatory  process  is  hastened,  with  a  corresponding 
acceleration  of  the  completion  of  the  exostosis  and  diminution  of  pain. 
The  head  of  the  iron  used  should  be  drawn  out  very  gradually  to 
a  point,  in  order  that  it  may  be  pushed  well  into  the  exostosis  without 
necessitating  a  large  cutaneous  opening.  One  such  puncture  is  usually 
sufficient. 

In  treating  posterior  splints  which  are  situate  beneath  the  suspensory 
ligament,  the  animal  is  cast  and  the  skin  incised.  Some  operators  then 
remove  the  growth,  or  as  much  of  it  as  possible,  with  bone  forceps.  It 
is  not  very  difficult  to  displace  the  suspensory  ligament  sufficiently  to 
enable  the  operator  to  pyro-puncture  such  a  splint. 

Neurectomy  is  another  form  of  treatment  employed.  (See  Chapter 
on  Nerves.) 


SORE  SHINS 

This  is  the  term  applied  to  a  diffused  periostitis  with  superficial 
ostitis  in  the  metacarpal  (or  occasionally  the  metatarsal)  region,  and  as 
Macqueen  points  out,  the  term  is  synonymous  with  diffused  splint. 

The  condition  is  almost  exclusively  confined  to  young  racing  stock 
during  the  first  year  of  training.  Occasionally,  however,  it  is  found 
in  animals  other  than  race-horses  which  have  been  put  to  hard  work 
whilst  immature. 

The  affection  is  attributed  to  violent  galloping  before  maturity.  In 
such  cases  great  tension  is  thrown  upon  the  fascia  of  the  forearm,  and 
Dieckerhoff's  theory  of  the  causation  of  splints  may  readily  be  accepted 
in  the  class  under  consideration.  The  appearance  of  the  condition  is 
sudden,  and  usually  immediately  after  a  hard  gallop. 

If  both  limbs  are  affected  the  animal  is  "  shifty,"  and  rests  on  the 
near  and  off  limbs  alternately.  In  the  trot  the  action  is  cramped,  and 
confined    in   front.      After  a  few   hours  an  extensive  swelling  makes   its 
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appearance,  usually  in  the  lower  half  of  the  metacarpal  region.  The 
swelling  is  hot  and  painful  to  the  touch,  and  pits  on  pressure. 

Rest  should  be  prescribed  for  about  a  month,  during  which  period 
gentle  walking  exercise  only  should  be  given,  and  bandages  wrung  out 
of  hot  water  applied  to  the  affected  limb  or  limbs.  When  the  swelling 
ceases  to  be  painful  to  the  touch  it  may  be  painted  over  with  tincture  of 
iodine,  or  a  mild  blister  applied. 

Under  this  treatment  the  swelling  may  subside  and  entirely  dis- 
appear, but  most  frequently  a  new  layer  of  bone  forms  under  the 
periosteum,  and  a  permanent  thickening  of  the  metacarpal  region 
remains.  The  size  of  this  may  be  materially  reduced  by  line-firing,  and 
subsequently  blistering  the  affected  area. 

Complications  may  arise  during  the  course  of  treatment  in  the  form 
of  necrosis  of  superficial  areas  of  bone,  and  abscess  formation  is  not 
uncommon.  In  the  latter  cases  the  general  method  of  treating  an 
abscess  should  be  adopted. 


THE  SESAMOID  BONES 

There  are  two  of  these  small  bones  in  each  limb.  They  are  placed 
at  the  back  of  the  fetlock  joint,  in  the  position  which  has  already  been 
indicated  in  our  superficial  examination.  They  are  not  weight-bearing 
bones,  but,  owing  to  their  position,  they  take  upon  themselves  the 
function  of  affording  increased  leverage  to  the  tendons  of  the  superficial 
and  deep  flexors  of  the  digit. 

Each  sesamoid  bone  in  shape  resembles  a  three-sided  pyramid,  the 
apex  of  which  is  directed  upwards.  Of  the  three  surfaces,  the  anterior 
is  articular,  and  responds  to  that  part  of  the  inferior  articular  surface  of 
the  large  metacarpal  bone  which  encroaches  upon  its  posterior  aspect. 

The  posterior  surface  is  convex  from  above  to  below  and  from  side 
to   side.      Anteriorly    this    surface    gives    attachment    to    the    intersesa- 
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moidean  ligament.  Posteriorly  it  is  smooth,  and  in  the  recent  state  is 
covered  by  fibro-cartilage  on  which  the  tendon  of  the  perforans  muscle 
plays. 

The  outer  surface  is  roughened  and  presents  a  depression.  This 
surface  affords  attachment  to  one  of  the  divisions  of  the  lateral  ligament 
of  the  fetlock  joint,  to  the  lateral  sesamoidean  ligament,  and  to  a  slip 
from  the  great  suspensory  ligament. 

The  base  of  the  bone  is  roughened,  and  to  it  the  several  divisions  ot 
the  inferior  sesamoidean  ligament  are  attached. 

Each  sesamoid  bone  ossifies  from  a  single  centre. 

The  sesamoid  bones  are  not  infrequently  fractured.  The  cause  of 
the  fracture  is  somewhat  obscure.  Cadiot  maintains  that  fracture  of  the 
sesamoid  bones  of  the  fore  limbs  may  be  due  to  their  being  struck 
during  progression  by  the  shoes  of  the  corresponding  hind  feet. 
Williams  and  others  have  frequently  found  the  bones  to  be  fractured 
after  galloping  in  deep  sand.  Small  pieces  of  the  bones  are  often  found 
to  be  broken  off  near  the  insertions  of  the  ligaments,  in  which  cases  the 
bones  have  usually  been  found  to  be  very  brittle,  so  that  when  undue 
strain  has  been  thrown  upon  the  ligaments  the  bones  have  proved  to  be 
less  resistant  than  the  ligaments,  and  portions  have  consequently  broken 
off. 

Occasionally  the  bones  split  transversely  below  the  insertions  of  the 
slips  from  the  suspensory  ligament.  In  these  cases  the  fetlock  sinks, 
and  an  interval  may  be  readily  felt  between  the  fractured  pieces  if  the 
case  be  seen  soon  after  injury. 

If  it  is  decided  to  treat  (as  is  frequently  necessary  in  animals  re- 
quired for  breeding  purposes),  the  animal  should  be  placed  in  slings 
immediately,  and  a  dry  bandage  applied.  The  joint  is  then  enclosed  in 
a  plaster  case,  which  should  remain  on  for  about  twelve  weeks.  After 
its  removal  the  joint  is  blistered.  Treatment,  however,  is  rarely  success- 
ful in  rendering  the  patient  fit  for  work,  and,  as  a  rule,  permanent 
lameness  and  stiffness  of  the  fetlock  remain. 


Plate  XVII.— Os  Suffragi> 

1.  Anterior  surface  of   large   metacarpal   bone. 

2.  Inferior  articular  surface  of  ditto.  3.  Rough- 
ened area  for  attachment  of  lateral  ligament  of 
fetlock.  4.  Anterior  surface  of  suffraginis.  5  and 
7.  Areas  for  attachment  of  lateral  ligaments  of 
pastern.  6.  Anterior  surface  of  coronas.  8.  Area 
for  attachment  of  lateral  hgaments  of  pedal  joint. 
9.  Inferior  articular  surface  of  coronae. 


3  AND  Os  Corona 

The  OS  suffraginis  showing  exostoses  (so-called 
false  ringbones)  at  the  attachments  of  the 
lateral  ligaments  of  (i)  the  fetlock,  and  (2)  the 
pastern. 
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THE  FIRST  PHALANX 

This  bone  is  frequently  referred  to  as  tlie  os  suffraginis,  and  com- 
monly also  as  the  long  pastern  bone. 

It  extends  obliquely  downwards  and  forwards  from  the  fetlock  joint 
above  to  the  pastern  joint  below. 

It  belongs  to  the  class  of  long  bones,  and  possesses  a  diaphysis  and 
two  epiphyses. 

The  anterior  surface  of  the  shaft  is  smooth  and  slightly  convex  in 
the  transverse  direction. 

The  posterior  surface  is  almost  flat.  It  presents  a  V-shaped, 
roughened  area  which  gives  attachment  to  the  vertical  and  two  oblique 
strands  of  the  middle  division  of  the  inferior  sesamoidean  ligament. 
Near  its  upper  extremity  this  surface  also  presents  a  roughened  area  on 
either  side.  These  areas  are  for  the  attachment  of  the  crossed  bands 
of  the  deep  division  of  the  inferior  sesamoidean  ligament. 

The  lateral  surfaces  are  convex  in  the  transverse  direction  and  concave 
longitudinally.  They  blend  with  the  anterior  surface.  Each  presents 
about  midway  down  the  shaft  a  transverse  groove  for  the  accommoda- 
tion of  the  perpendicular  artery  of  the  pastern.  Near  its  upper  extremity 
each  of  these  surfaces  presents  a  "  buttress-like  "  tubercle,  which  is 
roughened  for  the  attachment  of  the  lateral  ligament  of  the  fetlock  and 
the  lateral  sesamoidean  ligament.  At  its  inferior  extremity  the  lateral 
surface  presents  a  shallow  depression,  above  which  is  a  tubercle.  From 
the  tubercle  a  ridge  extends  upwards  and  terminates  about  midway  up 
the  shaft  of  the  bone.  The  depression,  tubercle,  and  ridge  are  roughened 
for  the  attachment  of  the  lateral  ligament  of  the  pastern  joint. 

The  superior  surface  of  the  bone  is  articular  and  is  moulded  on 
to  the  inferior  surface  of  the  large  metacarpal.  Consequently  it 
presents  two  shallow  depressions  separated  by  a  deep  antero-posterior 
groove. 
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The  inferior  surface  is  also  articular,  and  on  it  are  two  convexities 
separated  from  one  another  by  a  shallow  antero-posterior  groove. 
This  surface  articulates  with  the  superior  surface  of  the  second 
phalanx. 

The  first  phalanx  ossifies  from  three  centres — one  for  the  shaft,  and 
one  for  each  extremity — and  it  possesses  a  medullary  cavitv. 


THE  SECOND  PHALANX 

This  bone  is  also  termed  the  os  corona?,  and  frequently  also  the  short 
pastern  bone.  It  runs  obliquely  downwards  and  forwards  between  the 
pastern  and  corono-pedal  joints.  It  does  not  possess  a  medullary  cavity, 
and  belongs  to  the  class  of  short  bones. 

It  possesses  six  surfaces.  The  superior  surface  is  articular,  and  is 
moulded  on  to  the  inferior  articular  surface  of  the  first  phalanx.  Its 
inferior  surface  is  also  articular,  and  presents  a  shallow  antero-posterior 
groove  separating  two  slight  convexities.  This  articular  surface  en- 
croaches upon  the  anterior  aspect  of  the  bone,  and  to  this  encroaching 
area  the  upper  or  anterior  surface  of  the  navicular  bone  is  articulated. 
To  the  remainder  of  the  inferior  surface  the  pedal  bone,  or  third  phalanx, 
is   articulated. 

The  remaining  surfaces  are  non-articular.  The  anterior  surface  is 
most  extensive  in  its  transverse  dimension,  and  it  presents  a  slight  depres- 
sion. The  posterior  surface  is  perforated  by  a  number  of  small  foramina 
for  the  passage  of  blood-vessels  into  the  bone.  Near  its  upper  extremity 
this  surfiice  presents  a  transversely  elongated,  smooth  area,  to  which  the 
complementary  cartilage  is  attached. 

The  lateral  surfaces  are  roughened.  Inferiorly  each  presents  a  shallow 
pit.  To  these  surfaces  the  lateral  ligaments  of  the  pastern  and  corono- 
pedal  joints  are  attached. 

The  second  phalanx  ossifies  from  three  centres. 
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FRACTURES  OF  THE  PASTERN  BONES 

In  these  cases  the  first  or  second  phalanges,  or  both,  may  be  involved. 
Most  commonly,  however,  the  fracture  is  confined  to  the  os  sufFraginis. 

Such  fractures  may  be  simple  rents,  or  fissures,  disposed  transversely 
or  longitudinally,  or  the  bone  may  be  broken  into  many  pieces,  and  the 
fracture  be  even  compound.  They  are  commonly  met  with  in  race- 
horses, as  a  result  of  turning  suddenly,  slipping  or  taking  a  false  step,  and 
in  steeplechasers  when  jumping.  But  fracture  of  the  pastern  bone  may 
occur  without  any  special  apparent  cause,  quite  independently  of  any 
strenuous  exertion  or  accident,  and  even  comminuted  fractures  have  been 
known  to  occur  during  the  performance  of  ordinary  and  gentle  work  on 
the  level.  Such  fractures  as  occur  without  any  special  cause  being 
apparent  are  sometimes  termed  spontaneous  fractures. 

Fracture  of  the  second  phalanx  is  said  to  be  due  frequently  to  the 
foot  being  caught  between  railway  metals. 

The  symptoms  presented  are  not  very  characteristic.  The  animal 
falls  suddenly  lame  and  hops.  If  the  fracture  be  comminuted  there  is 
crepitation  [Williams  had  a  case  in  which  the  os  suffraginis  was  broken 
into  over  100  pieces].  Occasionally  pieces  of  bone  project  through 
the  skin.  The  cases  which  present  the  greatest  amount  of  difficulty  in 
diagnosis  are  those  in  which  the  pastern  bone  is  simply  split  longi- 
tudinally into  two  portions,  and  there  is  no  displacement. 

Lameness  is  severe,  and  if  the  foot  be  taken  up  and  the  part  carefully 
felt  with  the  tips  of  the  fingers  in  the  longitudinal  direction,  there  will 
be  marked  flinching  as  the  line  of  the  fracture  is  traced  out. 

This  line,  as  Peters  pointed  out,  usually  commences  in  the  antero- 
posterior groove  on  the  superior  aspect  of  the  bone,  and  it  may  extend 
vertically,  or  obliquely  downwards  and  outwards,  or  downwards  and 
inwards. 

In   ten  to  fourteen    days  the  swelling   may   be  readily   distinguished 
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from  one  which  follows  sprain  of  the  joint  or  ligaments,  for  the  swelling 
under  consideration  is  much  firmer,  and  becomes  more  confined  to  a 
particular  part  of  the  bone. 

Occasionally  the  tuberous,  buttress-like  processes  on  the  os  suffraginis 
are  broken  off.  There  is  little  difficulty  in  diagnosing  these  cases,  on 
account  of  the  relaxation  of  the  lateral  ligaments  which  are  attached  to 
the  processes,  and  the  consequent  greater  degree  of  lateral  movement  in 
the  joint  which  is  permitted. 

Cases  of  simple  split  pastern  confined  to  the  os  suffraginis  usually  do 
well,  and  complete  recovery  is  common. 

At  first  a  dry  bandage  should  be  applied,  and  over  this  a  plaster 
bandage,  when  the  animal  should  be  placed  in  slings.  No  attempt 
should  be  made  to  remove  the  bandage  for  from  six  to  seven  weeks,  the 
animal  remaining  in  slings.  After  the  removal  of  the  bandage  the  part 
should  be  blistered. 

Prognosis  is  most  unfavourable  in  comminuted  fractures,  and  par- 
ticularly so  when  they  are  compound,  and  in  the  majority  of  cases 
slaughter  is  to  be  advised. 


EXOSTOSES  ON  THE  PASTERN  BONES 

Exostoses  on  the  pastern  bones  are  common,  and  particularly  on  the 
OS  suffraginis.  They  may  occur  along  the  line  of  a  fracture,  when  they 
are  more  or  less  elongated,  but  most  frequently  they  are  found  near  the 
insertions  of  the  ligaments  into  the  bone.  [A  description  of  the  ligaments 
and  their  insertions  will  be  found  in  the  Chapter  on  Joints.]  The  latter 
are  somewhat  nodular,  with  circumscribed  bases.  Those  exostoses  which 
occur  along  the  line  of  a  fracture  usually  extend  into  the  articulation, 
and  are  therefore  frequently  complicated  by  the  presence  of  a  true  ring- 
bone. Those  which  form  near  the  insertions  of  ligaments  are  most 
commonly  found   in   animals  with    long,  weak   pasterns,    and    it   will   be 
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readily  understood  that  in  animals  of  such  conformation  much  greater 
strain  is  thrown  upon  the  ligaments,  with  the  result  that  the  periosteum 
near  the  insertion  of  the  ligaments  is  rendered  much  more  liable  to 
became  injured  and  inflamed.  These  exostoses  only  in  rare  and 
exceptional  cases  extend  into  the  articulation,  so  that  the  movement  of 
the  joint  is  not  affected.  In  twenty-seven  cases  examined,  only  two 
were  found  in  which  there  were  erosions  on  the  articular  surface,  and  in 
these  cases  the  body  or  main  portion  of  the  growth  was  placed  on  the 
anterior  aspect  of  the  bone  near  its  extremity  ;  and  remembering  that  the 
joint  possesses  no  anterior  common  ligament,  it  will  be  understood  how 
readily  this  part  of  the  periosteum  might  become  inflamed  as  the  result 
of  a  blow  or  other  injury,  and  the  inflammation  subsequently  extend  to 
the  articular  cartilage.  These  two  cases  therefore  come  under  the 
category  of  what  we  describe  as  ringbones.  Moreover,  it  was  also  found 
that  in  those  cases  where  the  exostoses  had  a  tendency  to  extend,  they  were 
placed  on  the  lateral  aspect  of  the  bone  near  the  middle  of  the  shaft,  and 
slightly  in  front  of  the  oblique  roughened  areas  to  which  the  middle 
divisions  of  the  inferior  sesamoidean  ligament  are  attached.  The 
attachments  of  the  lateral  ligaments  extend  to  these  areas.  The  extension 
of  the  growth  was  in  the  posterior  direction,  and  in  two  cases  the  exostoses 
met  at  the  back  of  the  tendons,  and  formed  an  osseous  tube  through  which 
the  latter  played.  Yet  even  in  these  cases  the  articulation  was  not 
affected,  and  the  tubes  simply  played  the  part  of  a  protective  structure  to 
the  tendons  after  the  manner  of  the  pisiform  bone  of  the  knee,  the  inner 
aspect  of  the  tube  being  perfectly  smooth.  Excepting  in  such  cases  where 
their  position  or  size  causes  them  to  interfere  mechanically  with  the  action 
of  the  tendons,  they  rarely  cause  lameness. 

The  treatment  consists  of  pyro-puncturing  the  growth,  and  then 
applying  a  blister  of  biniodide  of  mercury.  A  considerable  reduction  in 
the  size  of  the  exostoses  is  a  common  result,  but  as  a  rule  they  are  more 
unsightly  than  injurious. 


CHAPTER  V 

THE  JOINTS 

THE  SHOULDER  JOINT 

The  shoulder  joint  is  formed  between  the  articular  head  of  the  humerus 
and  the  glenoid  cavity  of  the  scapula.  The  former  is  a  large  hemispheri- 
cal piece  of  bone  situate  at  the  back  of  the  upper  extremity  of  the 
humerus.  It  is  entirely  articular,  and  presents  a  similar  degree  of  slight 
convexity  in  all  directions.  It  is  surrounded  by  a  faintly-defined 
roughened  edge  which  gives  attachment  to  the  capsular  ligament.  In 
front  of  the  articular  head  is  a  transversely  elongated,  depressed  area  of 
bone  which  presents  numerous  perforations  for  the  passage  of  blood- 
vessels and  nerves  into  the  cancellated  tissue.  This  area  is  about  an  inch 
in  breadth,  and  in  the  depression  in  the  living  animal  there  is  usually 
present  a  considerable  quantity  of  adipose  tissue.  In  front  of  this  depres- 
sion again  is  the  bicipital  groove.  This,  in  the  horse,  is  divided  into 
two  parts  by  a  prominent  median  ridge,  the  two  parts  of  the  groove  and 
the  ridge  separating  them  being  smooth  for  the  play  over  them  of  the 
tendon  of  the  biceps  muscle.  The  median  ridge  is  about  half  an 
inch  in  height,  and,  taking  into  consideration  also  the  thickness  of  muscle 
and  skin,  the  distance  from  the  cutaneous  surface  on  the  anterior  aspect 
of  the  joint  to  the  anterior  border  of  the  articular  head  of  the  humerus  is 
about  three  to  three  and  a  half  inches. 

The  glenoid  cavity  is  an  articular  area  for  the  accommodation  of  the 
head  of  the  humerus.      Its  degree  of  concavity   therefore  corresponds  to 
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the  degree  of  convexity  of  the  latter.  It  is  surrounded  by  a  well-defined 
rim  which  is  not  complete,  since  it  presents  antero-internally  a  well- 
marked  notch.  The  rim  affords  the  superior  attachment  to  the  capsular 
ligament. 

The  joint  is  of  the  enarthrodial  variety,  and  permits  of  abduction, 
adduction,  flexion,  extension,  circumduction,  and  rotation. 

A  peculiarity  in  connection  with  this  joint  is  that  it  possesses  only 
one  ligament,  namely,  the  capsular,  which  is  in  the  form  of  a  double- 
mouthed  sac  attached  superiorly  and  inferiorly  as  described  above.  The 
sac  supports  by  its  inner  surface  the  synovial  membrane  of  the  joint. 
Posteriorly,  the  small  scapulo-humeralis  gracilis  muscle  lies  on  the  liga- 
ment, and  protects  the  ligament  from  injury  by  being  folded  in  between 
the  sharp  posterior  edge  of  the  glenoid  cavity  and  the  head  of  the 
humerus  during  extreme  flexion  of  the  joint.  But  the  dearth  of  liga- 
mentous union  is  compensated  by  the  number  of  powerful  tendons  which 
play  over  the  joint  and  help  to  maintain  the  articular  surfaces  in  apposi- 
tion. Thus  we  have  the  outer  and  inner  divisions  of  the  tendon  of  the 
supraspinatus  muscle  playing  over  the  front  of  the  joint  and  obtaining 
insertion  into  the  anterior  division  of  the  internal  tuberosity  and  the 
summit  of  the  external  tuberosity  of  the  humerus  respectively.  Even 
when  this  muscle  is  in  a  non-contractible  state  these  tendons  are  quite 
tense,  so  that  they  play  an  important  part  in  maintaining  the  humeral 
head  in  its  position  in  the  glenoid  cavity.  On  the  outer  side  of  the  joint 
we  have  the  tendons  of  the  infraspinatus  and  deltoid  muscles.  That  of 
the  former  muscle  splits  into  two  portions,  the  inner  of  which  is  inserted 
into  the  convexity  or  posterior  division  of  the  external  tuberosity,  and 
the  outer  passes  to  its  insertion  into  the  upper  extremity  of  the  ridge 
which  descends  from  the  summit  of  the  external  tuberosity  to  the  deltoid 
tubercle.  To  the  tubercle  just  mentioned  the  tendon  of  the  deltoid 
muscle  is  attached. 

Again,   we   have    the    tendons    of  the   biceps   and   coraco-humeralis 
muscles  arising  from  the  coracoid  process  and  the  special  tubercle  on  its 
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inner  aspect  respectively,  and  playing  over  the  front  of  the  joint,  whilst  on 
the  inner  aspect  we  have  the  tendon  of  the  subscapularis  muscle  which  is 
inserted  into  the  posterior  division  of  the  internal  tuberosity  of  the 
humerus. 

The  outer  aspect  of  the  shoulder  joint  is  supplied  by  the  circumflex 
vessels  and  nerve.  These  make  their  appearance  through  the  triangular 
space  which  is  bounded  by  the  teres  minor  and  the  large  and 
middle  heads  of  the  triceps  extensor  cubiti  muscle.  They  are  covered 
by  the  deltoid  muscle.  Great  care  should  therefore  be  taken,  in 
operating  near  the  inferior  half  of  the  deltoid,  not  to  injure  the  vessels 
and  nerve  mentioned.  The  circumflex  nerve  supplies  the  teres  minor, 
the  deltoid,  and  partially  the  mastoido-humtralis,  and  a  point  of  con- 
siderable importance  to  remember  is  that  it  supplies  the  skin  covering 
the  joint. 

In  the  region  of  this  joint  there  are  three  synovial  bursae  to  which 
attention  may  be  drawn.  One  is  placed  beneath  the  tendon  of  origin  of 
the  biceps  muscle  to  facilitate  its  play  in  the  bicipital  groove.  Another 
is  placed  beneath  the  tendon  of  the  subscapularis  near  its  insertion  into 
the  inner  tuberosity,  whilst  a  third  is  situate  on  the  outer  aspect  of  the 
humeral  convexity  beneath  the  outer  tendon  of  insertion  of  the  infra- 
spinatus muscle.  The  last-named  bursa  is  most  frequently  injured,  since  it 
is  placed  on  one  of  the  prominent  points  which  come  into  contact  with 
the  ground  when  the  animal  falls  on  its  broadside. 

Running  obliquely  downwards  and  forwards  on  the  inner  aspect  of 
the  joint,  and  in  intimate  relationship  to  it,  is  the  nerve  to  the  biceps  and 
coraco-humeralis,  which  passes  outwards  between  the  two  insertions  of 
the  last-mentioned  muscle.  Just  above  the  articular  surface  the  long 
muscular  branch  of  the  suprascapular  artery  passes,  whilst  slightly  pos- 
terior to  the  joint  the  axillary  artery  and  vein  and  the  median  nerve  cross 
the  angle  formed  by  the  scapula  and  humerus.  It  is  also  important  to 
remember  that  to  the  inner  side  of  the  joint,  but  at  a  somewhat  higher 
level,  the  brachial  plexus  is  placed. 


Plate  XIX. — The  Scapulo-Humeral  Articulation  (Outer  Aspect) 
I.  Ridges  for  attachment  of  teres  minor.  2.  Coracoid  process.  3.  Articular  surface  of  head  of 
humerus.  4.  Rim  of  glenoid  cavity  of  scapula.  5.  Curved  roughened  line  from  which  arises  the 
middle  head  of  the  triceps  extensor  cubiti  muscle.  6.  Convexity  of  outer  tuberosity  of  humerus. 
7.  Deltoid  ridge.  8.  Position  of  bursa  beneath  outer  tendon  of  infraspinatus.  9.  Musculo-spiral 
groove.     10.  Summit  of  outer  tuberosity.     11.  Deltoid  Tubercle. 
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DISEASES  OF  THE  SHOULDER  JOINT 

LUXATION  OF  THE  SHOULDER 

It  will  readily  be  gathered  that  the  combined  action  of  the 
tendons  which  play  over  the  joint,  and  which  have  previously  been 
described,  will  materially  assist  in  keeping  the  articular  head  of 
the  humerus  in  position  in  the  glenoid  cavity,  and  from  their  manner 
of  disposition  round  the  joint  will,  unless  the  tendons  be  ruptured, 
effectually  prevent  internal  or  external  dislocation.  Dislocation  in  the 
posterior  direction  is  prevented  by  the  action  of  the  triceps  extensor 
cubiti  muscle,  the  large  head  of  which  suspends  the  humerus  in  such  a 
manner  that  its  long  axis  forms  an  acute  angle  with  that  of  the  scapula. 
Since  the  angle  included  by  these  two  axes  is  directed  backwards,  the 
greater  the  pressure  on  the  front  of  the  shoulder  the  more  tightly  does 
the  articular  head  of  the  humerus  become  wedged  in  the  glenoid  cavity 
of  the  scapula.  Thus  it  comes  about  that  although  at  first  sight  the 
shallowness  of  the  glenoid  cavity,  and  the  fact  that  the  joint  only  possesses 
one  ligament  which,  again,  is  quite  loosely  attached  to  the  bones,  would 
make  it  appear  that  dislocation  of  the  shoulder  joint  would  be  a  matter 
of  common  occurrence,  it  is,  for  the  anatomical  reasons  given,  extremely 
rare,  and  fracture  of  the  scapula  at  the  glenoid  cavity  is  more  likely  to 
occur  than  dislocation  in  the  posterior  direction,  in  cases  of  abnormally 
great  pressure  in  front  of  the  joint. 

In  such  cases  of  dislocation  which  do  occur,  therefore,  we  usually  have 
luxation  in  the  anterior  direction.  It  will  readily  be  understood  that  if 
the  biceps  muscle  be  in  a  contracted  or  tense  state,  its  tendon  will  prevent 
the  head  of  the  humerus  from  slipping  forwards  out  of  the  glenoid  cavity. 
Luxation  thus  occurs  when  this  muscle  is  relaxed,  and  the  elbow  joint 
involuntarily  flexed.  Another  contributory  condition  is  extreme  flexion 
of  the   shoulder   joint    itself.      A    sudden    fall  with    the    accompanying 
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"tucking  up"  of  the  limb  would  bring  about   the  simultaneous  flexion 
of  both  these  joints  in  the  manner  required. 

From  the  disposition  of  the  tendons  of  the  subscapularis  and  infra- 
spinatus muscles  respectively,  on  the  inner  and  outer  aspects  of  the  joint 
in  the  normal  condition,  abduction  and  adduction  are  to  a  great  degree 
restricted,  since  one  tendon  acts  in  this  respect  in  antagonism  to  the  other. 
When  the  humeral  head  is  displaced,  however,  this  antagonism  is  removed 
and  abduction  and  adduction  are  much  more  easily  effected.  It  is  naturally 
deduced,  however,  that  there  will  be  greater  difficulty  in  flexing  the  joint, 
and  still  greater  in  bringing  about  extension.  In  addition  to  these 
symptoms  careful  palpation  will  reveal  a  marked  difference  in  the  position 
of  the  summit  of  the  external  humeral  tuberosity  relative  to  that  of  the 
coracoid  process,  a  difference  which  is  not  difficult  to  detect,  particularly  if 
the  case  is  seen  early  and  before  much  swelling  of  the  parts  has  occurred. 

To  reduce  the  luxation  it  becomes  necessary  forcibly  to  extend  the 
shoulder.  Owing  to  the  extreme  care  with  which  it  is  necessary  to  cast 
the  patient,  some  operators  prefer  to  attempt  reduction  with  the  animal 
in  the  standing  position.  A  cord  is  applied  to  the  limb  below  the  knee 
and  by  two  or  three  assistants  drawn  forwards.  Another  assistant  applies 
pressure  to  the  front  of  the  knee  to  prevent  flexion  of  this  joint,  and  the 
operator  meanwhile  endeavours  to  force  the  upper  end  of  the  humerus 
back  into  position  by  pressing  the  front  of  the  shoulder.  If  the  operation 
is  successful  the  bone  slips  back  into  position  with  a  snap,  and  that  it  is  in 
position  is  evident  by  the  fact  that  the  shoulder  joint  may  now  be  flexed 
and  extended. 


WRENCHED  SHOULDER 

Wrenching  of  the  shoulder  is  not  common  on  account  of  the 
absence  of  firm  ligamentous  union.  The  capsular  ligament,  together 
with  the  tendons  which  take  the  place  of  lateral  ligaments,  per- 
mit of  a  much  greater  range  of  movement  between  the  articular  surface. 


ARTHRITIS  'jj 

"Springing"  of  the  shoulder  is  another  term  applied  to  this  condition. 
It  may  be  caused  by  the  animal  slipping  or  falling,  by  "  balling  "  the  foot 
with  sand,  by  treading  on  a  rolling  stone,  &c.  When  it  occurs  the 
action  of  the  joint  is  restricted,  and  pain  is  evinced  on  manipulating  the 
joint.  In  a  few  days  a  swelling  makes  its  appearance  at  the  point  of  the 
shoulder,  and  if  the  injury  is  very  severe  the  horse  may  carry  the  limb 
when  in  the  trot.  Rest  should  be  prescribed,  and  fomentations  applied  to 
the  parts.  Astringent  cooling  lotions  may  frequently  be  utilised  with 
beneficial  effect. 


ARTHRITIS 

Occasionally  we  have  an  arthritis  of  this  joint  in  young  animals  during 
the  course  of  an  attack  of  Navel  111.  Such  cases  are,  however,  very  rare, 
since  this  joint  is  not  one  of  those  commonly  affected  in  this  disease. 

Traumatic  arthritis  is,  likewise,  not  common.  This  is  due  to  the  fact 
that  the  articulation  itself  is  extremely  well  protected.  In  front  we  have 
the  anterior  divisions  of  the  internal  and  external  tuberosities,  and  the 
median  ridge  which  divides  up  the  bicipital  groove,  surmounting  the 
level  of  the  articular  surface  by  almost  an  inch  even  when  the  joint  is 
flexed.  Additional  protection  in  front  is  afforded  by  the  powerful  tendon 
of  the  biceps  which  fills  up  the  groove,  and  also  by  the  tendon  of  the 
coraco-humeralis.  Moreover,  there  is  a  considerable  amount  of  mus- 
cular tissue,  chiefly  made  up  of  the  mastoido-humeralis,  in  front  of  the 
joint.  Although  from  its  situation  the  shoulder  would  have  been 
particularly  subject  to  inflammation  as  a  result  of  punctured  wounds  at 
the  front  of  the  joint,  it  is,  from  this  natural  protection  which  is  afforded 
the  articulation,  very  immune  in  this  respect. 

A  similar  protection  is  afforded  the  anterior  half  of  the  articulation  on 
its  lateral  aspects  by  the  posterior  divisions  of  the  outer  and  inner  tuber- 
osities. This  division  of  the  outer  tuberosity  extends  to  a  considerably 
higher  level  than  the  articular  head. 
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There  is  no  such  osseous  protection  to  the  posterior  half  of  the  joint, 
which  is,  however,  not  so  exposed  to  risk  of  injury.  To  extend  into  the 
joint  in  this  situation  it  is  necessary  that  punctured  or  other  wounds  should 
be  very  deep,  since  they  must  passthrough  the  whole  thickness  of  thedeltoid 
and  teres  minor,  and  occasionally  also  part  of  the  large  head  of  the  triceps 
extensor  cubiti  muscle.  Wounds  in  this  situation  are  serious,  even  when 
they  do  not  extend  into  the  joint  on  account  of  the  proximity  of  the 
circumflex  nerve  and  vessels. 

Treatment  of  traumatic  arthritis  of  the  shoulder  is  the  same  as  that 
adopted  in  the  case  of  any  other  joint,  namely,  to  disinfect  and  close  the 
wound  immediately  if  there  should  be  a  synovial  discharge.  If  the  dis- 
charge is  purulent  there  is  very  little  hope  in  the  case  of  this  joint,  since 
a  horse  with  a  stiff  shoulder  is  of  very  little  use  excepting  for  breeding 
purposes. 

Shoulder  Abscess  or  Shoulder  lumour. — Although  not  actually  con- 
nected with  the  shoulder  joint,  this  condition  may  appropriately  be  briefly 
referred  to  here. 

This  is  a  large  swelling  which  appears  in  front  of  the  shoulder  near 
the  inferior  extremity  of  the  jugular  furrow.  It  most  frequently  occurs 
in  heavy  draught  horses. 

It  will  be  remembered  that  the  mastoido-humeralis  muscle  here 
leaves  the  neck  and  passes  over  the  front  of  the  shoulder  to  descend  to  its 
insertion  into  the  outer  lip  of  the  musculo-spiral  groove,  and  it  is  either 
in  or  underneath  this  muscle  that  the  growth  develops. 

A  full  description  of  the  affection  will  be  found  in  Part  IV.  together 
with  the  operations  for  its  removal. 


THE  ELBOW  JOINT 

Three    bones    enter    into    the   formation    of   this  joint,    namely,  the 
humerus,  radius,  and  ulna.      The  two  last-named  bones  are  firmly  united 
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by  the  interosseous  and  arciform  ligaments,  and  when  so  united  for  the 
purpose  of  building  up  the  joint  may  be  considered  as  one  bone,  since 
their  articular  surfaces  are  in  the  same  curve  with  which  the  inferior 
extremity  of  the  humerus  articulates.  The  joint  is  of  the  "hinge" 
variety,  admitting  only  of  flexion  and  extension,  and  in  contradistinction 
to  the  shoulder  is  well  supplied  with  ligaments,  since  it  possesses  two  very 
strong  lateral  ligaments  and  an  anterior  common.  But  as  we  have  already 
mentioned,  the  joint  on  its  outer  side  is  very  badly  protected.  The  most 
common  fractures  in  the  neighbourhood  of  the  joint  are  those  affecting 
the  summit  of  the  olecranon  process  and  the  beak  of  the  ulna,  the  former 
being  due  to  injury  caused  by  a  blow,  and  the  latter  usually  to  over- 
extension of  the  elbow  joint,  thus  bringing  the  beak  of  the  ulna  too 
forcibly  into  contact  with  the  floor  of  the  olecranon  fossa  of  the  humerus. 

Running  obliquely  downwards  and  inwards  across  the  front  of  the 
joint  to  its  insertion  into  the  bicipital  tuberosity  of  the  radius  is  the 
tendon  of  the  biceps  flexor  brachii  muscle,  whilst  reflected  under  the 
internal  lateral  ligament  of  the  elbow  is  the  tendon  of  the  brachialis 
anticus,  which  obtains  insertion  into  the  radius  and  ulna. 

A  rather  large  cutaneous  nerve  appears  from  beneath  the  biceps.  It 
is  one  of  the  terminal  divisions  of  the  musculo-cutaneous  portion  of  the 
median  nerve,  and  it  splits  into  two  divisions,  namely,  anterior  and 
posterior,  which  accompany  the  anterior  and  internal  subcutaneous  veins 
respectively  of  the  forearm. 

Upon  removing  the  limb  from  the  trunk  we  find  that  the  inner 
aspect  of  the  joint  is  well  protected  by  muscle,  since  it  is  clothed  by  the 
broad  muscular  sheet,  the  posterior  superficial  pectoral,  which  over  the 
joint  is  of  considerable  thickness. 

Several  important  vessels  and  nerves  cross  the  joint  on  the  inner  side 
of  the  limb.  The  posterior  radial  artery  begins  above  the  inner  condyle 
of  the  humerus,  where  it  may  be  said  to  be  the  direct  continuation  of  the 
brachial  artery,  since  it  is  so  much  larger  than  the  other  terminal  division 
of  the  latter,   namely,  the  anterior  radial.      It  lies  first  on  the  humerus. 
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and  then  on  the  internal  lateral  ligament  of  the  elbow.  In  front  of  the 
artery  in  this  situation  is  the  tendon  of  insertion  of  the  biceps  muscle. 
Covering  the  vessel  is  the  posterior  superficial  pectoral  muscle.  The 
artery  is  accompanied  by  the  median  nerve,  which  lies  behind  it,  and  its 
satellite  vein,  and  after  crossing  the  elbow  joint  it  inclines  slightly 
backwards  and  disappears  between  the  radius  and  the  internal  flexor  of 
the  metacarpus. 

The  ulnar  artery  is  given  off  from  the  brachial  at  the  lower  border 
of  the  small  head  of  the  triceps  estensor  cabiti  muscle.  It  takes 
a  course  downwards  and  backwards,  and  reaches  the  inner  aspect 
of  the  elbow,  where  it  is  placed  between  the  olecranon  process  and 
the  inner  condyle.  In  this  situation  it  is  accompanied  by  the  ulnar 
nerve  which  is  in  front  of  the  artery,  the  latter  having  crossed 
the  nerve.  Both  are  covered  by  the  thin  scapulo-ulnaris  muscle, 
and  care  should  be  taken  not  to  injure  them  in  dissecting  away  elbow 
tumours  of  any  considerable  size.  The  artery  then  becomes  more  deeply 
seated,  and  follows  the  tendon  of  the  ulnar  portion  of  the  flexor  perforans 
muscle. 

Posteriorly  we  have  the  joint  protected  by  bone,  since  the  olecranon 
process  extends  in  an  upward  direction  for  a  distance  of  from  two  and 
a  half  to  four  inches  above  the  articulation.  There  is  therefore  no 
necessity  for  a  posterior  common  ligament. 


DISEASES  OF  THE  ELBOW 

LUXATION  OF  THE  ELBOW 

The  length  of  the  lateral  ligaments  of  this  joint  is  such  that 
they  keep  the  articular  surfaces  of  the  bones  in  very  close  apposi- 
tion. The  length  and  strength  of  these  ligaments  together  with 
the  conformation    of    the    articular    surfaces    (the   joint    being    of    the 


Plate  XX.— The  Elbow  Jolnt  (Outer  Aspect).— The  Bones 
I.  Inner  condyle  of  humerus.  2.  Ridge  from  which  part  of  extensor  metacarpi  magnus  arises. 
3.  Entrance  to  olecranon  fossa.  4.  Pit  tor  origin  of  extensor  pedis  and  part  of  extensor 
metacarpi  magnus.  5.  Summit  of  olecranon  process  of  ulna.  6.  Coronoid  fossa.  7.  Pit 
for  attachment  of  external  lateral  ligament.  8.  Articular  surface  of  humerus.  9.  Edge  of 
articular  surface  ol  radius.  10.  Coronoid  process.  11.  Radioulnar  arch.  12.  Bicipital 
tuberositv. 
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hinge  variety),  renders  lateral  dislocation  of  the  joint  an  impossibility 
unless  one  or  other  of  the  ligaments  be  first  ruptured.  Anterior  disloca- 
tion, again,  is  effectually  prevented  by  the  conformation  of  the  sigmoid 
cavity  of  the  ulna  and  the  fact  that  the  ulna  is  firmly  ossified  to  the 
back  of  the  radius. 

Lastly,  as  a  preventive  against  posterior  dislocation,  we  have  the 
powerful  tendon  of  insertion  of  the  biceps  and  the  strong  anterior 
common  ligament,  and  in  addition  to  these  the  tendon  of  insertion  of  the 
brachialis  anticus  muscle  crosses  the  front  of  the  joint  obliquely  down- 
wards and  inwards  in  a  manner  which  is  peculiarly  adapted  to  maintain 
the  bones  in  apposition. 

It  is  not  surprising  to  find  that  luxation  of  this  joint  only  occurs  in 
cases  of  very  severe  injury  where  the  tendons  or  ligaments  are  also 
ruptured  or  the  bones  fractured,  and  it  will  be  readily  gathered,  from  the 
account  of  the  extremely  important  large  blood-vessels  and  nerves  which 
cross  the  inner  aspect  of  the  joint,  that  inward  displacement  is  attended 
with  by  far  the  most  serious  consequences. 

When  luxation  occurs  diagnosis  is  not  difficult,  since  the  displaced 
bones  may  be  easily  felt,  and  to  replace  them  it  is  necessary  to  place  the 
animal  under  a  general  anesthetic,  for  by  this  means  the  muscles  are 
relaxed  and  the  process  of  reduction  facilitated. 

Dislocation  occurs  much  more  readily  in  man  and  the  carnivora. 
This  is  due  to  the  difference  in  conformation  of  the  upper  extremity  or 
head  of  the  radius.  In  man  it  is  somewhat  circular  in  outline,  and  its 
upper  surface  is  cuplike.  Below  this  articular  surface  the  head  is 
circumscribed  by  a  facet  which  fits  into  the  lesser  sigmoid  cavity  of  the 
ulna.  The  formation  of  these  facets  is  such  that  the  head  of  the  radius 
may  be  rotated  on  the  distal  end  of  the  humerus,  and  the  ulna  moves 
freely  round  the  radius  through  the  articulation  of  the  latter  in  the  lesser 
sigmoid  cavity,  two  movements  which  are  necessary  in  supination  and 
pronation,  of  which  the  dog  is  to  a  less  degree  capable,  but  which  are 
altogether  impossible  in  the  horse.     There  is  thus  much  greater  range  of 
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movement  in  man  and  the  dog — a  fact  which  renders  it  necessary  that  the 
ligaments  should  be  more  loosely  attached,  and  the  bones  are  in  conse- 
quence more  liable  to  displacement. 


TRAUMATIC  ARTHRITIS 

Attention  has  already  been  directed  to  the  lack  of  protection  to  this 
joint  on  its  external  lateral  aspect.  Inflammation  of  the  joint  as  a  result 
of  external  injury  is  in  consequence  very  common.  Any  wound  in  the 
neighbourhood  of  the  joint  should  be  promptly  treated,  and  closed  as 
quickly  as  possible  to  prevent  an  extension  into  the  joint.  Deep  wounds 
are  frequently  found  in  the  muscular  mass  formed  by  the  bellies  of  the 
extensor  metacarpi  magnus  and  extensor  pedis.  When  the  animal  falls 
and  skids  along  the  ground  this  mass  is  one  of  the  prominent  points  of 
contact,  and  wounds  to  a  depth  of  over  two  inches,  with  an  external 
opening  not  more  than  an  inch  in  length,  have  been  found  in  these 
muscles,  caused  by  a  sharp,  small,  loose  piece  of  stone  when  the  animal 
is  forced  along  the  ground  in  the  manner  indicated.  The  direction 
which  such  wounds  take  should  be  carefully  ascertained,  and  it  will 
usually  be  found  that  they  run  in  an  oblique  manner  downwards  and 
backwards,  i.e.^  in  the  direction  of  the  articular  surfaces  of  the  joint. 
Although  at  first  sight  the  position  and  extent  of  the  external  opening 
and  the  depth  of  muscular  tissue  in  the  region  might  lead  one  to  attach 
slight  importance  to  such  wounds,  their  treatment  is  a  matter  of  great 
urgency,  since  the  distal  extremity,  even  when  it  does  not  actually  extend 
into  the  joint,  is  in  close  proximity  to  it.  It  is  not  usual  to  close  wounds 
of  this  nature  immediately,  since  absolute  cleanliness  of  the  depth  of  the 
wound  is  a  matter  of  uncertainty.  Healing  from  the  bottom  is  therefore 
encouraged.  The  direction  of  the  wound,  however,  hinders  free  drainage, 
and  to  secure  this  and  prevent  the  condition  extending  into  the  joint  a 
good  method  of  treatment  is  to  pass  in   a  curved  probe  or  seton   needle, 
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and  direct  its  extremity  towards  the  skin  about  two  inches  down  the 
extensor  pedis  muscle.  A  counter  opening  is  then  made  down  on  to  the 
point  of  the  instrument.  Free  drainage  is  thus  obtained,  and  there  is  no 
danger  of  pocketing  of  purulent  material  near  the  joint.  The  upper 
opening  may  now  be  closed  and  the  wound  treated  by  injections  through 
the  lower  opening,  the  patency  of  which  is  maintained  by  plugging. 

Traumatic  arthritis  of  the  elbow  may  be  caused  by  a  kick,  or  stab 
from  a  fork,  or  it  may  be  due  to  an  extension  from  an  abscess  in  the 
region  of  the  joint.  According  to  Franck,  there  is  always  a  communica- 
tion between  the  sheath  of  the  flexor  metacarpi  externus  and  the  joint, 
so  that  wounds  below  the  upper  extremity  of  this  muscle  should  be  looked 
upon  with  suspicion. 

Wounds  extending  into  the  joint  should  be  washed,  disinfected,  and 
closed  by  inserting  sutures,  or  by  the  application  of  adhesive  strapping, 
and  the  patient  should  be  placed  in  slings.  In  the  case  of  this  joint  it  is 
extremely  difficult  to  maintain  bandages  in  position,  since  few  horses  will 
stand  compression  at  the  elbow.  Small  punctured  wounds  may  frequently 
be  closed  by  applying  a  blister.  This  causes  the  parts  to  swell  and  so 
closes  the  orifice.  For  this  purpose  biniodide  of  mercury  is  best,  on 
account  of  its  antiseptic  properties. 


DRY  ARTHRITIS 

This  affection  is  occasionally  seen  in  very  old  horses.  The  joint 
does  not  discharge,  and  the  condition  is  associated  with  a  most  peculiar 
lameness  which  is  characterised  by  a  "  falling  forward  action."  This 
occurs  when  the  foot  is  flat  on  the  ground  and  the  animal  puts  weight 
upon  the  limb.  The  limb  from  the  elbow  downwards  maintains  an  up- 
right position.  The  shoulder  sinks,  with  the  result  that  there  is  a  drop- 
ping of  the  fore-quarter,  and  simultaneously  a  forcing  forwards  ot  that 
side   of  the   bodv.       Later   we   have    atrophy  of  the  muscles   above   the 
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elbow,  but  there  is  no  swelling  at  the  joint  or  in  its  immediate  neigh- 
bourhood. It  is  a  progressive  disease.  The  lesion  is  permanent,  and 
there  is  no  remedial  treatment  for  it. 


CAPPED  ELBOW 

This  is  the  term  applied  to  an  enlargement  which  appears  at  the 
point  of  the  elbow  near  the  summit  of  the  olecranon  process  of  the 
ulna.  Other  terms  applied  to  the  affection  are  elbow  abscess,  elbow 
tumour,  shoe  boil,  &c.  It  is  also  frequently  termed  hygroma  of  the 
elbow,  but  strictly  speaking  the  condition  is  not  always  a  hygroma. 

There  is  usually  present  on  the  summit  of  the  olecranon  process  a 
small  ovoid  synovial  bursa,  and  MoUer  treats  the  condition  of  capped 
elbow  as  an  inflammation  of  this  bursa  and  its  surrounding  structures. 
According  to  Macqueen,  however,  in  the  majority  of  cases  the  condition 
is  not  a  bursitis,  and  the  bursa  itself  is  not  affected. 

The  swelling  may  be  recent  or  chronic,  and  either  sott  and  fluctuat- 
ing or  hard  and  tumour-like,  but  whatever  its  nature,  it  is  the  result  of 
a  bruising  of  the  part.  Frequently  the  bruise  is  caused  by  the  shoe  of 
the  same  limb,  particularly  the  calkin  of  the  inner  branch,  but 
occasionally  the  part  is  injured  by  the  toe  of  the  hind  shoe  when 
the  animal  is  lying  down.  When  bedding  material  is  scarce,  the 
condition  may  be  brought  about  by  the  part  being  crushed  against  the 
hard  floor. 

Well-bred  animals  not  infrequently  strike  the  part  in  their  endeavours 
to  dislodge  flies  during  the  hot  summer  months.  It  may  sometimes  be 
contracted  when  standing  in  slings  for  lengthy  periods,  as  in  cases  of 
fractured  pelvis,  6cc. 

The  swelling  at  first  may  not  be  larger  than  a  hen's  egg,  and  is  usually 
soft  and  fluctuating.  It  may  be  empty,  or  contain  a  quantity  of  serous 
fluid  tinged  with  extravasated   blood.      In   old   cases   the   skin   is  usually 
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ulcerated,  and  the  swelling  consists  of  an  abscess  cavity  with  very  thick 
walls. 

There  are  no  important  symptoms  beyond  the  swelling.  This,  how- 
ever, at  times  attains  enormous  proportions,  and  in  rare  cases  the  patient 
may  go  lame.     Rarely,  however,  is  the  articulation  itself  affected. 

Treatment  depends  upon  the  age  of  the  injury.  If  the  case  is  a  recent 
one,  the  injury  having  been  inflicted  within  twenty-four  hours,  the  swell- 
ing will  frequently  subside  and  the  fluid  disappear  by  reabsorption  by 
assiduous  fomentation  of  the  part.  If  the  skin  has  not  become  thickened 
the  swelling  may  be  punctured  and  the  contents  discharged.  The  punc- 
tured wound,  however,  should  be  kept  patent  by  the  insertion  of  a  plug 
of  tow  or  cotton-wool  to  prevent  its  closing  too  soon,  otherwise  the 
swelling  will  probably  re-form.  Setons  are  also  frequently  inserted  with 
the  object  ot  facilitating  drainage.  Soon  after  setoning  the  swelling 
subsides,  but  after  a  few  days  it  tends  to  become  quite  firm  and'hard, 
owing  to  new  generation  of  connective  tissue  with  induration. 

When  the  swelling  is  of  this  nature,  further  treatment  depends  upon 
the  class  of  animal.  Should  the  animal  be  one  which  can  be  readily 
spared  for  a  length  of  time,  and  the  growth  is  pedunculated,  an  elastic 
ligature  is  frequently  placed  round  the  base  of  the  growth.  But  this  is 
necessarily  a  slow  process,  and  cannot  be  adopted  in  the  majority  of 
cases.  Moreover,  in  cases  where  the  growths  are  very  hard  with  broad 
bases  ligatures  cannot  be  applied.  Another  method  of  treating  such 
cases  is  to  puncture  in  two  or  three  places,  and  introduce  either  the 
actual  cautery  or  a  caustic  injection. 

The  surgical  method  of  treating  the  affection  is  by  excision.  The 
animal  is  cast  or  placed  under  a  general  or  local  anesthetic.  The  usual 
preliminary  treatment  of  the  part  by  shaving,  washing,  and  disinfecting 
is  adopted,  and  two  curved  cutaneous  incisions  made  which  meet  at 
their  extremities,  so  that  a  long  elliptical  piece  of  skin  will  be  removed 
with  the  growth.  The  skin  is  now  dissected  free  from  the  growth. 
During    this    dissection    the     edge    of    the     blade     should    be    directed 
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obliquely  towards  the  skin,  the  loose  fold  of  which  is  held  tightly  in 
the  other  hand.  This  will  render  easier  the  passage  of  the  blade 
through  the  subcutaneous  fascia,  and  prevent  incisions  being  made 
into  the  growth.  A  considerable  amount  of  hirmorrhage  is  thus 
avoided. 

Having  dissected  the  two  flaps  of  skin  as  far  back  as  possible,  a  strong 
tape  should  next  be  passed  through  the  growth.  The  tape  is  then 
utilised  to  pull  the  latter  outwards  towards  the  operator,  who  is  thus 
enabled  to  complete  the  dissection.  Sutures  should  now  be  loosely 
inserted,  and  the  animal  allowed  to  rise,  when  the  sutures  are  tied  and  the 
patient  put  into  slings.  The  wound  is  allowed  to  heal  from  the  bottom 
by  granulation,  and  during  the  formation  of  granulation  tissue  the 
sutures  should  be  removed. 

Care  must  be  taken  in  making  the  cutaneous  incisions  not  to  remove 
too  much  skin,  otherwise,  after  removal  of  the  growth,  the  skin  over  the 
part  is  too  tense,  with  the  result  that  the  process  of  healing  is  retarded. 
On  the  other  hand,  if  too  little  skin  be  removed,  when  the  parts  have 
healed  a  loose  fold  of  skin  hangs  from  the  elbow.  It  is  necessary, 
therefore,  to  examine  the  growth  carefully  before  deciding  upon  the 
amount  of  skin  to  be  removed. 

Should  the  growth  extend  forwards,  particularly  on  the  outer  aspect 
of  the  limb,  dissection  of  its  anterior  border  from  the  subjacent  structures 
entails  a  greater  amount  of  caution,  on  account  of  the  proximity  to  the 
elbow  Joint. 

There  are  several  methods  of  preventing  the  affection,  some  of  which 
will  be  readily  deduced  from  what  we  have  already  said.  One  is  to  shoe 
the  fore  feet  with  shoes  having  short  branches  and  without  calkins. 
Sufficient  bedding  is  also  indicated.  Another  method  is  to  attach  apiece 
ot  telt  eighteen  to  twenty-four  inches  long  to  the  rug  on  either  side. 
When  the  roller  is  applied,  the  felt  passes  over  the  elbow  and  effectively 
protects  it  from  injury.  A^'arious  pads  are  also  used,  such  as  Offert's, 
which   is  suspended   from   the  shoulders  and   protects  the   elbow,  roller 


Plate  XXI.— Transverse  Section  of  "Near'^  Knee.— i.  Skin.  2.  Subcutaneous  fascia. 
3.  Tendon  of  extensor  metacarpi  obliquus.  4.  Scaphoid.  5.  Internal  lateral  ligament.  6.  Scapho- 
lunar  interosseous  ligament.  7.  Metacarpal  vein.  8.  Small  metacarpal  artery,  g.  E.xternal  plantar 
nerve.  (The  nerve  has  just  pierced  the  fibrous  arch  connecting  the  scaphoid  and  pisiform  bone,  and  is 
passing  round  to  outer  side.)  10.  Posterior  common  ligament.  II.  Internal  plantar  nerve.  12.  Internal 
metacarpal  vein.  12a.  Fibrous  arch.  13.  Large  metacarpal  artery.  14.  Tendon  of  flexor  perforatus. 
15.  Small  artery  descending  from  supracarpal  arch.  16.  Tendon  of  fle.xor  metacarpi  e.\ternus. 
17.  Pisiform  bone.  iS.  Tendon  of  flexor  perforans.  19.  Sheath  of  flexor  tendons.  20.  Interosseous 
ligament  between  cuneiform  and  pisiform  bones.  21.  Ditto,  between  semilunar  and  cuneiform. 
22.  Cuneiform  bone.  23.  Tendon  of  extensor  suffragnnis.  24.  Tendon  of  extensor  pedis.  25.  Semilunar 
bone.  26  and  27.  Branches  of  interosseous  artery  of  forearm.  28.  Anterior  common  ligament. 
29.  Tendon  of  extensor  metacarpi  magnus.     30.  Annular  band  of  deep  fascia. 
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pads  applied  to  the  fetlocks,  boot  pads  with  thickened  portions  covering 
the  heels,  etc. 


THE  KNEE  JOINT. 

This  is  a  composite  joint,  made  up  of  three  transverse  and  a  number 
of  vertical  articulations. 

One  of  the  transverse  joints  is  placed  between  the  inferior  extremity 
of  the  radius  and  the  upper  articular  surfaces  of  the  superior  row  of  carpal 
bones  with  the  exception  of  the  pisiform.  This  joint  is  of  the  "  hinge" 
variety,  admitting  of  flexion  and  extension  only,  and  in  it  we  have  by  far 
the  greatest  range  of  movement  found  in  the  transverse  carpal  joints. 

The  second  transverse  joint  is  placed  between  the  two  rows  of  carpal 
bones,  whilst  the  third  is  situate  between  the  inferior  articular  surfaces 
of  the  lower  row  of  bones  and  the  upper  surfaces  of  the  large  and  small 
metacarpal  bones.  The  last  mentioned  joint  is  of  the  arthrodial  or 
gliding  variety,  and  of  the  transverse  joints  its  degree  of  movement  is  the 
least.  This  point  is  of  great  importance  in  estimating  the  seriousness  ot 
exostoses  or  inflammatory  fibrous  growths,  so  commonly  found  at  the 
front  of  the  knee,  and  it  will  be  evident  from  what  has  been  said  that 
these  are  by  far  of  most  consequence  when  they  are  placed  in  the 
neighbourhood  of  the  radio-carpal  or  uppermost  transverse  joint,  since  in 
this  situation  they  interfere  to  the  greatest  degree  with  the  action  of 
the  knee. 

The  vertical  joints  are  small,-arthrodial  articulations  placed  between 
the  bones  of  each  row,  and  are  of  little  surgical  importance  so  far  as 
flexion  and  extension  of  the  knee  are  concerned. 

A  number  of  small  and  comparatively  unimportant  ligaments  unite 
the  bones  of  each  row  to  one  another.  We  have  also  a  number  of  small 
radio-carpal,  intercarpal,  and  carpo-metacarpal  ligaments.  But  the 
ligaments  of  greatest  surgical  import  are  the  common  ligaments,  of 
which  there  are  four,   namely,  anterior,  posterior,   external  lateral,  and 
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internal    lateral.     The  anterior  common    ligament  is  in  the    form  of  a 

tough,  four-sided,  flat  sheet,  which  protects  the  front  of  the  joint.      It 

is    attached   superiorly    to    the  front    of   the    lower    extremity    of  the 

radius  and  inferiorly  to  the   upper  extremity   of  the  metacarpal  bones. 

Its  posterior  surface   gives   support  to   the   synovial   membranes   of  the 

transverse  joints  in   the  intervals  between   its  attachments  to  the  anterior 

faces  of  the   carpal   bones.      It   should   be   noticed  that  this  ligament  is 

quite  loosely  applied  to  the  front  of  the  joint,  so  that  in  cases  of  extreme 

flexion    of  the    knee  no  undue  tension   is  placed  upon    the    ligament. 

Over  its  anterior  face  the  tendon  of  the  extensor  pedis  muscle  and  the 

tendons   of  the    oblique    and  great   extensors  of  the   metacarpus  play. 

These  tendons  are  shown  in  Plate  XXII,  and  particular  attention  should 

be  given  to  the  relationship  which  they  bear  to  the  joint  itself 

It   will   from   the  foregoing    be   gathered   that   the    structures    from 

without    inwards    in    front   of  the    knee    joint,    taken    in   order,  are   as 

follows  : 

Skin, 

Subcutaneous  fascia, 

Annular  band  of  deep  fascia. 

Tendons  and  their  sheaths, 

Anterior  common  ligament. 

Synovial  membrane, 

and  these  structures  must  be  pierced  before  we  get  the  condition  of 
'•  open  joint,"  excepting  in  cases  of  small  punctured  wounds,  which  may 
pass  between  two  of  the  tendons.  Most  commonly,  however,  "  open 
joint"  is  due  to  the  animal  stumbling  and  falling,  when  the  wound  is  of 
such  a  nature  that  all  the  structures  named  are  involved.  It  should, 
however,  be  noticed  that  the  appearance  of  a  synovial  discharge  is  not  an 
absolutely  diagnostic  symptom  of  "open  knee  joint,"  since  this  discharge 
may  come  from  the  sheaths  of  the  tendons  or  bursa?,  in  cases  where  the 
anterior  common  ligament  remains  intact. 

The  posterior  common  ligament  is  deeply  seated,  and  at  the  point 


Plate  XXII.— Tendons  Playing  Over  Front  of  Knee 
I.  Radius.  2.  Tendon  of  extensor  pedis.  3.  Tendon  of  extensor  metacarpi  obliquus. 
4.  Tendon  of  extensor  metacarpi  magnus.  5.  Semilunar  bone.  6.  Cuneiform  bone. 
7.  Scaphoid.  8.  Unciform.  9.  Magnum.  10.  Tendon  of  extensor  suffraginis.  11.  Tra- 
pezoid. 12.  Head  of  outer  small  metacarpal  bone.  13.  Head  of  inner  small  metacarpal 
bone.  14.  Branch  from  tendon  of  extensor  pedis  to  that  of  e.xtensor  suffraginis.  15.  In- 
sertion of  tendon  of  extensor  metacarpi  magnus.  16.  Body  of  outer  small  metacarpal 
bone.     17.  Large  metacarpal  bone.     i8.  Body  of  inner  small  metacarpal  bone. 
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where  the  knee  shows  its  greatest  antero-posterior  dimension  the 
ligament  is  placed  near  the  middle  line  of  the  limb.  It  is  attached 
superiorly  to  the  back  of  the  radius,  and  inferiorly  is  directly  continued 
as  the  subcarpal  or  check  ligament.  Its  anterior  face  is  attached  to 
the  posterior  surfaces  of  the  carpal  and  metacarpal  bones,  and  it  gives 
support  in  the  intervals  between  these  attachments  to  the  carpal  synovia] 
membranes.  Its  posterior  surface  is  smooth,  and  forms  the  anterior 
boundary  of  the  fibrous  tube  at  the  back  of  the  knee  termed  the  carpal 
sheath,  the  synovial  membrane  of  which  lines  this  surface  of  the 
ligament.  Laterally  the  anterior  and  posterior  common  ligaments 
blend  with  the  internal  and  external  laterals. 

The  external  lateral  ligament  arises  in  the  form  of  a  thick  cord  from 
the  outer  surface  of  the  inferior  extremity  of  the  radius,  and  is  attached 
to  the  following  bones  :  Cuneiform,  unciform,  and  head  of  outer  small 
metacarpal.  The  extensor  sufFraginis  tendon  plays  through  a  canal 
formed  in  this  ligament.  The  internal  lateral  ligament,  also  very 
powerful  at  its  origin,  arises  from  the  inner  surface  of  the  inferior 
extremity  of  the  radius,  and  is  attached  to  the  scaphoid,  magnum, 
trapezoid,  large  and  inner  small  metacarpal  bones. 

Attention  should  now  be  directed  to  the  carpal  sheath.  This  is 
accommodated  in  a  fibrous  tube  placed  at  the  back  of  the  knee.  The 
tube  is  formed  anteriorly  by  the  posterior  common  ligament,  externally 
and  slightly  posteriorly  by  the  inner  surface  of  the  pisiform  bone,  and 
the  remainder  of  its  posterior  boundary  and  the  whole  of  its  inner 
boundary  are  formed  by  a  band  of  fibrous  tissue,  which  runs  from  the 
pisiform  bone  to  be  attached  to  the  inner  surfaces  of  the  carpal  bones 
and  the  internal  lateral  ligament.  This  band  corresponds  to  the  annular 
ligament  of  the  human  WTist.  There  is  thus  formed  a  complete  tube, 
and  through  this  tube  the  tendons  of  the  superficial  and  deep  flexors  of 
the  digit  play.  It  also  gives  passage  to  a  number  of  vessels  and  nerves. 
The  synovial  sheath  which  lines  the  tube  extends  upwards  for  a  distance 
of  from  three  to  four  inches  above  the   knee  joint,  and  downwards  to 
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the  middle   third    of   the    metacarpus,   when    it    is   reflected   on    to    the 
tendons. 

Accompanying  the  tendons  through  the  tube  are  the  large  metacarpal 
artery  and  the  plantar  nerves,  the  artery  running  with  the  internal 
plantar  nerve  in  close  proximity  to  the  inner  edge  of  the  tendon  of  the 
perforans.  But  the  small  metacarpal  artery  runs  outside  the  tube  on  the 
inner  aspect  of  the  joint,  where  it  is  accompanied  by  the  internal  metacarpal 
vein.  These  two  vessels  are  therefore  very  liable  to  injury  in  "  speedv 
cutting,"  since  they  have  not  the  protection  of  the  fibrous  band  which 
covers  the  large  metacarpal  artery,  &c. 

Cutaneous  branches  from  the  ulnar  nerve  run  over  the  anterior  and 
outer  aspects  of  the  joint. 

It  has  already  been  stated  that  the  subcarpal  or  check  ligament  is 
the  downward  continuation  of  the  posterior  common  ligament  of  the 
knee.  This  ligament,  which  is  of  such  considerable  surgical  import, 
takes  a  course  which  is  obliquely  downwards  and  slightly  backwards,  and 
at  a  distance  which  varies  from  three  to  four  inches  below  the  lowest 
transverse  carpal  joint  it  becomes  united  to  the  tendon  of  the  perforans 
muscle.  The  relations  of  this  ligament  are  as  follows  :  In  front  it  is 
opposed  to  the  posterior  surface  of  the  suspensory  or  superior  sesamoidean 
ligament  ;  behind  it  we  have  the  tendon  of  the  perforans  (Plate  XXVI,), 
to  which  it  is  attached  inferiorly.  Superiorly  it  is  attached  to  the 
posterior  common  ligament.  Its  lateral  edges  are  related  in  the  upper  half 
of  their  extent  to  the  inner  surfaces  of  the  small  metacarpal  bones,  and  in 
their  lower  half  to  the  skin  and  subcutaneous  fascia.  It  is  therefore  only 
in  its  lower  portion  that  the  ligament  can  be  felt  in  the  living  animal. 

At  the  postero-inferior  aspect  of  the  knee  we  have  the  suspensory 
ligament,  which  takes  origin  from  the  back  of  the  lower  row  of  carpal 
bones  and  the  upper  extremity  of  the  large  metacarpal.  This  ligament, 
it  should  be  noted,  is  next  the  bones,  and  in  this  region  is  interposed 
between  them  and  the  subcarpal  ligament.  A  complete  description  of 
the  ligament  will  be  given  later. 

Between  the  tendon  of  the  extensor  metacarpi  magnus  and  the  anterior 
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common  ligament  there  is  interposed  a  small  ovoid  synovial  bursa,  which 
may  be  injured  by  the  animal  striking  its  limb  against  the  manger,  or  by 
some  other  such  cause,  when  the  enlarged  bursa  becomes  more  evident 
by  two  bulgings  making  their  appearance,  one  on  either  side  of  the 
tendon.  About  two  inches  inferiorly  to  the  above  another  somewhat 
smaller  sac  is  placed  beneath  the  tendon  of  the  extensor  pedis. 

The  knee  has  three  synovial  membranes,  one  for  each  of  the  main  or 
transverse  joints.  The  membrane  between  the  radius  and  the  upper  row 
of  bones  is  termed  the  radio-carpal,  and  this  membrane  also  supplies  the 
joint  between  the  pisiform  bone  and  the  radius,  and  the  vertical  joints 
between  the  small  bones  of  the  upper  row  as  far  as  the  interosseous  liga- 
ments. The  intercarpal  synovial  membrane  is  placed  between  the  two 
rows  of  small  bones.  It  sends  out  ascending  and  descending  pouches 
which  supply  the  vertical  joints  between  the  bones  of  the  upper  and 
lower  rows  as  far  as  the  interosseous  ligaments.  The  remaining  synovial 
membrane  supplies  the  joint  between  the  lower  row  of  small  bones  and 
the  metacarpal  bones.  It  is  thus  called  the  carpo-metacarpal  synovial 
membrane.  It  supplies  the  vertical  joints  of  the  lower  row  of  bones, 
and  also  dips  downwardly  to  supply  the  joints  between  the  large  and 
small  metacarpals. 

There  is  no  communication  between  the  radio-carpal  and  inter- 
carpal membranes,  but  it  is  of  surgical  importance  to  remember  that  the 
latter  communicates  with  the  carpo-metacarpal  membrane,  and  that  the 
communication  is  placed  between  the  os  magnum  and  the  unciform  bone. 


DISEASES  OF  THE  KNEE 

BENT  KNEES 

The  degree  and  cause  of  this  affection  are  subject  to  a  considerable 
amount  of  variation.  Uncomplicated  cases  are  usually  indicative  of 
the  animals  having  been  worked  too  hard. 
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Bent  knees  are  frequently  due  to  adhesions  to  and  thickening  of  the 
flexors  of  the  metacarpus.  Rheumatic  affections  of  the  muscles  of  the 
forearm  may  also  be  a  cause.  Occasionally  it  is  the  result  of  carpitis 
(inflammation  of  the  knee  joint),  whilst  at  other  times  it  follows  as  a  com- 
plication, injuries  to  the  front  or  back  of  the  knee,  such  as  knee  thoro- 
pin,  or  synovitis  of  the  carpal  sheath  behind,  or  some  simple  injury  or 
exostosis  at  the  front  of  the  joint. 

The  treatment  recommended  by  Macqueen  is  to  blister  the  back  of 
the  limb  from  the  elbow  to  below  the  coronet,  applying  friction  chiefly 
over  the  forearm,  slightly  at  the  back  of  the  knee,  and  slightly  to  the 
hollow  of  the  pastern.  After  seven  to  ten  days,  when  the  activity  of  this 
blister  is  expended,  the  front  of  the  limb  is  blistered.  The  above 
process  is  repeated  two  or  three  times,  when  in  uncomplicated  cases  the 
knee  becomes  straightened,  and  remains  so  for  some  months. 

There  is,  however,  no  form  of  treatment  which  will  effect  a  permanent 
cure. 

Tenotomy  of  the  tendons  of  the  flexor  metacarpi  externus  and 
flexor  metacarpi  medius  muscles  is  also  adopted  as  a  method  of  treating 
this  affection.   (See  Chapter  on  Tendons.) 


CONTUSED  KNEE,  BUMPED  OR  CAPPED  KNEE, 
HYGROMA  OF  KNEE 

These  are  the  names  which  are  variously  given  to  an  injury  to  the 
front  of  the  knee  causing  a  large  rounded  swelling  to  make  its  appear- 
ance. The  swelling  is  usually  due  to  the  accumulation  of  an  effusion 
beneath  the  skin  and  between  it  and  the  annular  band  of  fascia,  though 
in  very  severe  cases  we  find  it  accumulates  also  between  the  annular  band 
and  the  capsular  or  anterior  common  ligament.  The  affection  is  the 
result  of  frequent  bruising  of  the  front  of  the  joint,  and  is  often  due  to 
the  animal  striking  the  part  against  the  manger  when  "  pawing  "  in  the 
stable. 
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The  effused  material  may  be  clear  and  serous,  or  blood-tinged.  In  the 
latter  case  some  of  the  small  blood-vessels  are  ruptured,  particularly  the 
terminal  branches  of  the  interosseous  artery  of  the  forearm,  which  it  will 
be  remembered  ramify  superficially  over  the  anterior  aspect  of  this  joint. 
At  times  the  fluid  contains  flocculi  of  fibrinous  material. 

At  first  the  swelling  is  soft  and  fluctuates,  and  spreads  out  over  the 
anterior  aspect  of  the  joint.  Later  it  becomes  harder,  and  its  walls  become 
very  much  thickened.  The  presence  of  the  swelling  markedly  interferes 
with  the  action  of  the  joint. 

Treatment  depends  upon  the  age  of  the  affection.  In  cases  seen  im- 
mediately, hot  fomentations  and  massage  from  above  downwards  may 
frequently  be  resorted  to  with  considerable  advantage. 

Where  the  swelling  is  soft  and  fluctuating,  the  best  method  of  treat- 
ment is  to  puncture  and  allow  the  fluid  to  escape.  The  method  of 
operation  is  as  follows  :  The  fluid  should  first  be  displaced  in  the  downward 
direction  as  much  as  possible  by  applying  friction  with  the  hand  from 
above  downwards.  This  is  in  order  that  the  punctured  wound  may  be 
removed  as  far  as  possible  from  the  joint.  The  part  should  then  be 
shaved,  cleansed,  and  thoroughly  disinfected,  and  a  twitch  and  blinds 
having  been  put  on  the  animal,  the  knee  is  semi-flexed,  and  a  small 
puncture  made  in  the  most  dependent  part  of  the  swelling  with  a  Symes 
knife.  The  liquid  contents  are  now  pressed  out  through  the  opening 
made,  by  running  the  palm  of  the  hand  downwards  over  the  front  of  the 
knee.  Should  there  be  no  signs  of  purulent  material  in  the  discharged 
liquid,  a  pad  of  cotton  wool  or  tow,  upon  which  has  been  sprinkled  some 
dry  dressing,  is  placed  over  the  wound  and  carefully  moulded  to  the  front 
of  the  knee.  At  the  back  of  the  joint  two  rolls  of  similar  soft  material 
are  placed  vertically  one  on  either  side  the  elevation  caused  by  the  edge  of 
the  pisiform  bone.  A  very  long  and  narrow  bandage  is  now  taken,  with 
which  the  joint  is  covered  by  adopting  the  figure-8  method.  The 
bandage  should  be  very  tightly  applied — the  rolls  of  soft  material  will 
take   the   pressure  off  the   edge  of  the   pisiform   bone.     A  long  narrow 
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bandage  is  utilised,  because  with  such  it  is  easier  to  get  an  even  distribu- 
tion of  pressure  over  the  joint.  A  stable  bandage  is  now  applied  from 
the  knee  to  the  coronet,  and  the  animal  is  placed  in  slings  for  a  fortnight. 
The  tightness  of  the  bandage  will  prevent  further  exudation  of  fluid,  and 
will  also  usually  prevent  the  bending  of  the  knee,  which  is  desirable. 
Should  the  patient  make  persistent  attempts  to  flex  the  joint,  a  splint 
should  be  applied  to  the  back  of  the  limb  from  the  forearm  downwards, 
and  kept  in  position  by  the  application  of  a  bandage. 

This  method  is  very  effective  in  treating  this  disease. 

If  the  swelling  is  solid,  puncturing  is  useless,  and  the  only  treatment 
available  is  to  dissect  it  out,  an  operation  which,  though  it  is  possible, 
usually  leaves  a  permanent  blemish.  Moreover,  in  many  cases,  where  the 
swelling  is  solid,  it  is  below  the  radio-carpal  articulation,  so  that  the 
animal  trots  free  from  lameness,  and  the  swelling  is  then  more  unsightly 
than  injurious. 

In  cases  where  the  swelling  is  semi-solid,  the  application  of  a  powerful 
blister  will  frequently  bring  about  a  material  diminution  in  its  size. 

BROKEN,  CHIPPED,  OR  ABRADED  KNEES 

This  is  brought  about  usually  by  the  animal  stumbling  and  falling  on 
its  knees.  The  degree  of  injury  varies  from  a  simple  superficial  abrasion 
to  the  laceration  of  all  the  layers  covering  the  front  of  the  carpus.  The 
epidermis  only  may  be  removed,  and  the  true  skin  exposed,  or  the 
annular  band  may  be  exposed  and  bruised.  Sometimes  both  the  above 
and  the  tendon  are  exposed  and  injured.  The  worst  cases  are  those  in 
which  the  tendons  and  anterior  common  ligament  are  cut  through,  and 
we  have  a  communication  with  the  interior  of  the  joint,  thus  causing 
traumatic  arthritis. 

The  wound  itself  may  be  punctured,  incised,  contused,  or  lacerated. 
Frequently,  when  the  animal  stumbles  on  loose  stones  and  falls  whilst 
going  down  a  hill,  a  considerable  quantity  of  tissue  is  removed,  when  we 
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have  a  large  hollow  cavity  with  lacerated  edges.  In  such  cases  also  it  is 
not  uncommon  to  find  the  wound  extending  for  some  distance  downwards 
from  the  cutaneous  opening,  owing  to  the  animal  "  skidding  "  along  the 
ground,  and  the  consequent  forcing  of  sharp  foreign  bodies  such  as  small 
stones  into  the  wound.  Such  cases  are  very  common  in  Wales,  and  other 
hilly  parts,  when  the  roads  are  dressed  with  metal  without  the  use  of 
a  steam  roller. 

There  may  be  a  synovial  discharge  from  the  wound,  which  may  either 
come  from  the  joint  itself  or  from  the  sheaths  of  the  tendons,  depending 
upon  the  extent  of  the  injury.  It  is  not  a  matter  of  much  moment  to 
ascertain  which,  since  the  treatment  is  the  same. 

In  treating  these  cases,  particular  attention  must  be  paid  to  the 
thorough  cleansing  of  the  part.  All  foreign  material  such  as  grit  should 
be  removed.  It  is  frequently  advisable  to  wash  out  with  force  by  turning 
on  a  hose-pipe.  Should  the  cavity  extend  downwards  some  distance  from 
the  cutaneous  opening,  it  becomes  necessary  and  ultimately  advantageous 
to  make  a  clean-cut  vertical  slit  in  the  skin,  and  lay  back  the  two  little 
flaps,  or  make  a  dependent  opening  through  which  the  wound  may  be 
irrigated.  If  this  be  not  done  in  such  cases,  healing  is  greatly  retarded, 
since  it  is  a  practical  impossibility  to  cleanse  the  wound  effectively,  with 
the  result  that  we  get  suppuration  of  the  wound,  rendering  frequent 
dressing  and  disinfection  necessary.  Having  satisfactorily  cleansed  the 
part,  a  large  soft  pad  of  cotton  wool  or  tow  should  be  taken  and  sprinkled 
over  with  a  quantity  of  dry  antiseptic  dressing  (boracic  acid,  oxide  of 
zinc,  and  iodoform),  which,  if  there  is  a  synovial  discharge,  might  also 
include  some  styptic  such  as  powdered  alum.  This  pad  is  then  applied 
to  the  wound  and  moulded  over  the  front  of  the  joint.  Two  rolls  should 
be  placed  at  the  back  of  the  joint,  and  the  joint  is  bandaged  tightly  after 
the  manner  already  described  in  treating  bumped  knee.  The  animal  is 
then  placed  in  slings,  or  failing  these  his  head  is  tied  up  to  the  rack.  If 
the  animal  is  easy,  the  bandage  should  not  be  removed  for  from  four  to 
five  days,  when  it  should  be   taken    off  and   the  process   repeated.     The 
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wound  heals  from  the  bottom  by  the  formation  of  granulations.  When 
this  new  tissue  reaches  the  level  of  the  surrounding  skin,  to  prevent 
excessive  granulation  with  a  resultant  "big"  knee,  the  surface  of  the 
wound  is  dressed  with  weak  astringent  lotion  (e.g.,  sulphate  of  zinc  and 
acetate  of  lead).  The  bandages  are  now  removed  and  a  knee-cap  is 
applied,  between  which  and  the  surface  of  the  wound  is  placed  a  pad  of 
tow.  This  is  to  protect  the  surface  of  the  wound,  for  since  the  latter  at 
this  stage  is  very  irritating,  the  animal  is  very  liable  to  strike  it  against 
the  manger  or  some  such  projection.  The  above  method  of  treatment 
has  been  found  most  effective  in  a  district  where  serious  cases  of  broken 
knees  are  very  common. 

When  the  knee  is  tightly  and  properly  bandaged,  as  a  rule  the  animal 
will  make  very  little  effort  to  flex  the  joint,  so  that  the  healing  process  is 
not  disturbed.  As  a  further  preventive  against  this,  however,  a  splint  is 
occasionally  applied  to  the  back  of  the  joint  in  the  manner  already 
described  in  dealing  with  bumped  knee. 

Should  the  tendons  be  lacerated,  any  ragged  edges  should  be  removed, 
otherwise  necrosis  is  a  likely  consequence. 

In  cases  where  one  of  the  carpal  articulations  is  plainly  open  and 
suppuration  has  set  in,  consideration  should  be  given  as  to  the  advisability 
of  treatment,  as  a  common  sequel  is  a  stiff  knee.  This  particularly 
applies  to  the  radio-carpal  and  intercarpal  articulations,  since  in  these  the 
greatest  range  of  movement  exists.  In  suppurative  arthritis  other 
symptoms  usually  make  their  appearance.  The  knee  is  held  with  a  slight 
degree  of  flexion,  the  patient  is  usually  very  restless,  the  appetite 
disappears  and  flesh  is  lost  rapidly.  These  are  accompanied  by  an 
elevation  of  temperature. 

Where  the  case  has  been  seen  early  suppuration  can  usually  be 
attributed  to  inefficient  cleansing  in  the  first  instance.  Too  great  im- 
portance, therefore,  cannot  possibly  be  attached  to  this  preliminary  part 
of  the  treatment. 
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CHERRY'S  OPERATION 

It  frequently  happens  that  after  treatment  of  injuries  to  the 
front  of  the  knee  a  permanent  scar  remains  at  the  seat  of  the 
injury.  It  is  denuded  of  hair,  the  hair  follicles  having  been  destroyed. 
To  encourage  a  growth  of  hair,  tincture  of  cantharides  and  other  drugs 
are  frequently  used,  but  rarely  with  any  satisfactory  effect.  Frequently 
the  scar  is  not  detrimental  to  the  action  of  the  joint,  but  it  is  an  eye- 
sore ;  and  even  when  its  presence  can  be  satisfactorily  explained  as  being 
due  to  accident,  quite  apart  from  any  defective  action  of  the  animal,  the 
antipathy  to  any  blemish  on  the  front  of  the  knee  is  so  general  that  even 
a  slight  scar  materially  affects  the  market  value  of  the  animal,  which  is 
usually  condemned  as  having  "  been  down,"  implying  an  unsafe  action 
and  a  tendency  to  stumble.  Upon  these  grounds  the  operation  of  dis- 
secting away  the  scar,  originally  introduced  by  Cherry,  after  whom  the 
operation  is  named,  is  amply  justified. 

In  performing  this  operation  the  strictest  attention  must  be  paid  to 
rendering  the  operation  area  aseptic.  The  hair  is  removed  from  the 
whole  of  the  front  of  the  joint  with  the  razor.  With  a  very  sharp 
scalpel  two  clean-cut  curved  incisions  are  made,  one  on  either  side 
the  scar.  The  concavity  of  the  curve  is  directed  towards  the  scar. 
above  and  below  which  the  incisions  therefore  meet,  enclosing  an  area 
of  skin  which  is  somewhat  lozenge-shaped,  and  which  includes  the  scar. 
Two  other  linear  incisions  are  made,  one  on  either  side  of  this  area. 
The  skin,  with  the  scar  included  within  the  two  curved  incisions,  is  now 
dissected  carefully  away,  injury  to  the  subcutaneous  structures  being 
strictly  avoided.  Hemorrhage  from  the  small  cutaneous  vessels  must  be 
arrested,  and  when  this  has  been  done  the  edges  of  the  wound  are 
brought  together  by  inserting  interrupted  sutures  at  regular  intervals  oi 
a  quarter  of  an  inch.  The  utility  of  the  two  linear  incisions  is  now 
apparent,   for   they   facilitate    the   approximation    of  the    edges    of   the 
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wound.  The  operator  must  exercise  great  care  in  suturing  the  edges 
together.  They  must  come  into  close  apposition  without  any  corruga- 
tion, so  that  when  the  operation  is  complete  a  linear  marking  only 
remains. 

Some  operators  bring  the  edges  together  by  inserting  pin  sutures. 

A  pad  with  dry  dressing  is  placed  over  the  area,  and  the  part  bandaged, 
as  in  treating  bumped  knee,  a  splint  being  used  to  limit  movement. 

The  scar  should  not  be  too  large.  Little  success  is  achieved  when 
its  diameter  is  greater  than  an  inch  and  a  half,  or  when  the  knee  bulges 
prominently. 

The  operation  is  performed  w  ith  the  patient  under  a  general  an;rsthetic 
and  every  precaution  taken  to  ensure,  if  possible,  healing  by  first 
intention. 

This  operation  went  out  of  favour  for  a  considerable  period  after  its 
first  introduction,  but  during  recent  years  it  has  been  revived  in  France, 
where  it  is  performed  with  the  patient  in  the  standing  position  fixed  in  a 
special  trevis. 

CHRONIC  OR  DRY  ARTHRITIS 

This  is  the  name  given  to  chronic  inflammation  of  the  carpal  joints. 
It  is  frequently  referred  to  as  Cherry's  Disease  {Veterinarian,  1845). 

According  to  Macqueen,  the  condition  is  most  frequently  met  with 
in  race-horses,  although  heavy  draught  horses  are  occasionally  affected. 

The  cause  is  not  well  understood.  In  draught  horses  it  is  usually 
attributed  to  some  peculiar  action,  such  as  leads  to  the  animal  digging 
its  toes  in  the  ground  during  progression.  It  is  a  significant  fact  that 
animals  which  strike  the  toes  so,  usually  fail  first  at  the  knee.  In  race- 
horses the  disease  is  said  to  be  due  to  their  being  worked  too  hard  before 
maturity. 

Defective  conformation,  such  as  upright  shoulders,  abnormally  short 
forearms,  &c.,  is  also  stated  as  a  contributory  cause. 
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Animals  affected  with  this  disease  go  lame  when  trotting,  but  the 
lameness  is  obscure.  At  first  there  is  only  a  slight  stiffness  at  the  knees, 
but  later  these  joints  are  flexed  only  with  difficulty,  and  the  animal  now 
has  a  tendency  to  fall  forwards.  In  the  loose-box  the  patient  stands 
with  the  knees  eased  by  being  slightly  bent.  In  the  later  stages  he  does 
not  lie  down,  on  account  of  inability  to  flex  the  joints. 

Fresh  carpal  bones,  the  subject  of  this  disease  in  the  later  stage, 
present  numerous  small  erosions  on  their  articular  surfaces  where  the 
cartilage  has  been  worn  away. 

As  a  rule  the  results  do  not  justify  treatment.  Blistering  and  firing 
the  knee  have  been  adopted  without  much  success,  for  although  the 
animal  may  be  brought  to  gallop  fairly  well,  he  trots  badly. 

Moller  proposed  median  neurectomy  in  the  treatment  of  this  disease, 
with  the  result  that  some  of  the  animals  subsequently  went  sufficiently 
well  to  be  able  to  do  carriag^e  work. 


SPEEDY  CUTTING 

This  may  be  defined  as  an  injury  to  the  inner  aspect  of  the  limb  in 
the  region  of  the  knee,  caused  during  progression  by  the  part  being 
struck  by  the  shoe  or  foot  of  the  opposite  limb. 

The  degree  of  injury  varies.  Occasionally  it  is  restricted  merely  to 
a  superficial  marking  which  may  be  seen  near  the  lower  extremity  of 
the  radius,  over  the  scaphoid,  the  trapezoid,  or  still  lower  down  near  the 
upper  extremities  of  the  large  and  inner  small  metacarpal  hones. 
Frequently,  however,  the  injury  is  severe,  and  marked  lameness  results. 
At  first  there  is  usually  a  superficial  bruising  of  the  part,  causing  a 
slight  swelling  owing  to  subcutaneous  exudation  of  inflammatory  fluid. 
Frequent  striking,  however,  leads  to  the  appearance  of  a  small  area  of 
necrosed  tissue  after  the  nature  of  a  "  sitfast." 

In  these  cases  the  skin  is  not  cut  through.     When  the  part  is  struck 
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by  the  sharp  outer  edge  of  the  inner  branch  of  the  shoe  we  usually  have 
a  small  incised  wound,  and  the  extent  of  the  injury  in  these  cases 
depends  upon  the  situation  of  the  wound.  If  it  is  well  forward  the 
sheath  of  the  tendon  of  the  extensor  metacarpi  obliquus  muscle  is 
occasionally  slit  open,  and  inflammation  is  set  up.  At  times  the  wound 
is  farther  back,  and  we  have  a  considerable  amount  of  haemorrhage.  In 
these  cases  either  the  internal  metacarpal  vein  or  the  small  metacarpal 
artery,  or  both,  have  been  damaged,  since  these,  as  has  already  been 
stated,  pass  superficially  down  the  inner  aspect  of  the  knee  outside  the 
carpal  arch.  When  the  cut  is  inflicted  just  below  the  head  of  the  inner 
small  metacarpal  bone,  again,  we  have  haemorrhage  from  the  internal 
dorsal  interosseous  artery,  which  winds  round  the  bone  just  here  to 
descend  along  the  groove  between  this  bone  and  the  large  metacarpal. 
Occasionally  we  have  abscess  formation  at  the  seat  of  the  injury. 

The  affection  may  be  associated  with  a  variety  of  contributory  causes. 
A  debilitated  condition  of  the  animal  is  a  very  common  cause.  It  may  also 
be  due  to  defective  conformation.  Animals  with  narrow  chests  are  very 
liable.  In  animals  which  turn  the  toes  inwardly  the  injury  is  frequently 
caused  by  the  toe  or  quarter  of  the  shoe  of  the  opposite  foot,  whereas 
the  inside  of  the  heel  causes  it  in  animals  which  turn  the  toes  outwardly 
Outward  "  dishing  "  is  not  likely  to  lead  to  speedy  cutting,  but  serious 
cases  are  frequently  met  with  in  animals  which  "  dish  "  inwardly. 

Speedy  cutting  may  also  be  due  to  defective  shoeing  when  the  inner 
branch  of  the  shoe  of  the  opposite  foot  is  too  wide  and  projects  to  too 
great  an  extent  beyond  the  hoof 

In  treating  this  affection,  should  the  bruise  not  be  serious  and  the 
animal  but  slightly  lame,  rest  and  fomentations,  or  the  application  of  hot 
water  bandages,  will  generally  bring  about  recovery  in  two  or  three  days. 
Should  there  be  a  severe  bruise  and  a  considerable  amount  of  exudation 
the  animal  goes  very  lame,  and  may  even  refuse  to  use  the  limb.  The 
small  area  of  necrosed  tissue  which  is  commonly  present  frequently 
sloughs  away.     In  cases  of  abscess  formation  the  swelling  will  "  point  " 
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after  a  while,  and  unless  surgically  opened  it  bursts,  when  the  abscess 
cavity  is  best  dealt  with  as  an  ordinary  granulating  wound.  In  surgically 
opening  an  abscess  care  must  be  taken  to  avoid  the  internal  metacarpal 
vein  and  the  small  metacarpal  artery. 

The  ordinary  treatment  for  teno-bursitis  is  adopted  when  the  sheath 
of  the  extensor  metacarpi  obliquus  is  inflamed  (see  Chapter  VI.). 

Preventive  treatment  embraces  the  feeding  up  and  development  of 
the  animal,  and  careful  shoeing  of  the  opposite  foot.  The  shoe  which 
is  most  frequently  adopted  for  this  purpose  is  one  the  outer  edge  of  the 
inner  branch  of  which  is  feathered.  The  branch  should  not  project,  and 
the  "clinches"  should  not  be  too  prominent.  Knocked-up  shoes,  wedge 
heels,  rubber  pads  projecting  between  the  shoe  and  hoof,  speedy  cutting 
boots,  &c.,  are  also  utilised. 


THE    FETLOCK  JOINT 

The  large  metacarpal  bone,  the  os  sufFraginis,  and  the  two  sesamoid 
bones  enter  into  the  formation  of  this  joint,  which  is  one  of  the  most 
troublesome  with  which  surgeons  have  to  deal,  and  in  consequence  the 
attention  of  the  student  is  the  more  earnestly  directed  to  it. 

In  building  up  the  joint  it  will  be  remembered  that  the  two  sesamoid 
bones  are  united  to  each  other  by  a  strong  interosseous  ligament  con- 
sisting of  fibres  which  run  transversely  between  the  anterior  third  of  the 
inner  aspect  of  the  two  bones.  The  bones  so  united  are  then  attached  to 
the  first  phalanx  by  the  lateral  sesamoidean  and  the  middle  and  deep 
divisions  of  the  inferior  sesamoidean  ligaments.  The  remaining  two- 
thirds  of  the  inner  or  posterior  surface  of  the  sesamoid  bones  are  covered 
by  smooth  fibro-cartilage,  to  facilitate  the  play  over  them  of  the  tendon 
of  the  flexor  perforans. 

The  united  sesamoids  and  suffraginis  present  an  articular  surface  which 
is  a  continuous   curve  with  the  concavity  directed   upwards,  for  articula- 
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tion  with  the  inferior  extremity  of  the  large  metacarpal  bone.  To  this 
bone  the  three  already  united  bones  are  connected  by  means  of  the  two 
lateral  fetlock  ligaments  (which  must  not  be  confused  with  the  lateral 
sesamoidean  ligaments)  and  the  anterior  common  ligament. 

The  lateral  fetlock  ligaments  run  from  the  large  metacarpal  bone  to 
the  suffraginis,  and  each  gives  off  a  slip  of  attachment  to  the  sesamoid 
bone  of  its  corresponding  side  of  the  limb. 

The  anterior  common  ligament  is  in  the  usual  form  of  a  four-sided 
sheet,  which  covers  the  front  of  the  joint,  running  from  the  large  meta- 
carpal bone  above  to  the  suffraginis  below,  and  blending  with  the  lateral 
ligaments.  This  ligament  supports  the  synovial  membrane  by  its  pos- 
terior surface,  and  its  anterior  face  is  crossed  vertically  by  the  tendon  of 
the  extensor  pedis  muscle,  and  towards  its  outer  side  by  the  tendon  of  the 
extensor  suffraginis  muscle.  A  small  synovial  bursa  is  interposed  between 
the  extensor  pedis  tendon  and  the  anterior  common  ligament. 

The  superior  sesamoidean  or  great  suspensory  ligament  arises,  as 
already  mentioned,  from  the  posterior  surface  of  the  lower  row  of  carpal 
bones  and  the  upper  extremity  of  the  metacarpals,  and  runs  along  the 
channel  formed  by  the  large  and  small  metacarpal  bones.  A  short  dis- 
tance above  the  fetlock  joint  this  ligament  splits  up  into  two  divisions 
which  run  round  the  fetlock  joint,  one  on  either  side  the  limb,  to  gain  its 
anterior  aspect,  passing  obliquely  across  the  lateral  surfaces  of  the  os  suffra- 
ginis. At  the  front  of  the  limb  they  become  inserted  into  the  tendon  of 
the  extensor  pedis.  Each  division,  as  it  passes  round  the  side  of  the 
fetlock,  gives  off  a  small  slip  of  insertion  to  the  sesamoid  bone. 

The  relations  of  the  ligament,  from  its  origin  to  its  point  of  division, 
are  as  follows  : 

Anteriorly  to  it  are  the  metacarpal  bones  ;  behind  it  we  have  at  first 
the  check  ligament,  and  subsequently  the  perforans  tendon  ;  whilst 
laterally  it  is  related  to  the  small  metacarpal  bones,  the  skin,  and  subcu- 
taneous fascia. 

This  ligament  represents  one  of  the  plantar   interosseous  muscles  of 
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man.  A  peculiarity  of  it  in  the  horse  is  the  preponderance  of  white 
fibrous  over  muscular  tissue. 

There  are  three  inferior  sesamoidean  ligaments,  termed  respectively 
superficial,  middle,  and  deep.  All  are  attached  superiorly  to  the  bases  of 
the  sesamoid  bones.  Their  inferior  attachments  are  as  follows  :  The 
superficial  ligament  runs  vertically  to  the  superior  border  of  the  comple- 
mentary cartilage  of  the  second  phalanx.  The  middle  ligament  has  two 
subdivisions.  One  of  these  is  made  up  of  two  bundles  of  fibres  arranged 
after  the  manner  of  the  letter  V.  They  are  attached  to  the  V-shaped 
roughened  area  on  the  posterior  surface  of  the  first  phalanx.  The  other 
subdivision  of  this  ligament  runs  vertically,  and  is  attached  to  the 
back  of  the  suffraginis  within  the  strands  of  the  V-shaped  division.  The 
deep  ligament  has  two  strands  of  fibres,  which  cross  one  another  and 
are  attached  inferiorly  to  the  upper  extremity  of  the  back  of  the 
suffraginis. 

The  fetlock  has  a  single  synovial  membrane.  In  front  and  laterally 
it  is  supported  by  the  anterior  common  and  lateral  ligaments.  Posteriorly 
the  sesamoid  bones  support  it.  Above  these  bones  it  is  unsupported,  whilst 
below  them  it  is  supported  by  the  deep  inferior  sesamoidean  ligament. 

The  fetlock  joint  is  capable  of  flexion  and  extension.  Lateral  move- 
ment is  restricted  by  the  lateral  ligaments.  When  the  joint  is  completely 
flexed,  however,  it  is  capable  of  slight  lateral  movement,  since  the  lateral 
ligaments  are  then  slightly  relaxed. 


DISEASES  OF  THE  FETLOCK 

LUXATION  OF  THE  FETLOCK  JOINT 

Luxation  of  the  fetlock  joint  is  rare.  This  is  readily  under- 
stood when  we  consider  the  firm  manner  in  which  the  bones  are 
bound   together  by  ligaments.     The   strong  anterior  common  ligament 
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prevents  anterior  dislocation  of  the  large  metacarpal  bone,  and 
luxation  in  this  direction  can  only  occur  as  a  sequel  to  rupture  of  this 
ligament.  Similarly,  to  have  lateral  dislocation  the  lateral  ligaments  must 
first  be  ruptured.  At  the  back  of  the  joint,  however,  we  have  no  posterior 
common  ligament.  Here  are  placed  the  sesamoid  bones  which  are 
articulated  to  the  back  of  the  lower  extremity  of  the  large  metacarpal. 
The  slips  of  insertion  of  the  suspensory  ligament  and  the  insertions  of  the 
lateral  fetlock  ligaments  into  the  sides  of  the  sesamoids  suspend  the  latter 
in  position.  The  tendons  of  the  superficial  and  deep  flexors  of  the  digit 
play  over  the  posterior  aspect  of  the  sesamoids,  and  the  manner  in  which 
these  tendons  are  bound  down  to  the  phalanges,  causes  them  to  exert 
pressure  on  the  sesamoid  bones,  and  keeps  the  distal  extremity  of  the  large 
metacarpal  bone  from  slipping  off  the  upper  surface  of  the  suffraginis 
when  weight  is  placed  upon  the  limb.  In  cases  of  rupture  of  both  flexor 
tendons,  luxation  of  the  fetlock  joint  readily  occurs  in  the  posterior  direc- 
tion.    Such  cases  are  most  frequently  met  with  in  race-horses. 

Little  difficulty  is  experienced  in  diagnosis,  since  the  altered  position 
of  the  bones  is  very  evident  upon  manipulation. 

Cases  of  recovery  are  very  rare,  and  the  animal  is  usually  destroyed. 

If  it  should  be  decided  to  treat  the  case,  general  principles  should  be 
followed.  To  reduce  the  luxation  it  is  usually  necessary  to  place  the 
patient  under  a  general  anaesthetic.  The  replaced  bones  are  then  main- 
tained in  position  by  applying  a  splint  or  stiff  bandage,  and  the  animal 
is  then  placed  in  slings. 


KNUCKLING  AT  THE  FETLOCK 

In  this  affection  the  fetlock  joint  bulges  forwards,  the  joint  being 
in  a  peculiar  state  of  flexion.  The  long  axis  of  the  large  meta- 
carpal bone  is  disposed  obliquely  downwards  and  forwards,  and  that 
of  the  suffraginis  upwards  and  forwards.     In  some  cases  the  articular 
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surface  of  the  metacarpal   bone  projects  forwards  beyond  the    surface 
of  the  first  phalanx. 

The  condition  may  be  due  simply  to  a  habit  or  vice  on  the  part  of  the 
animal  to  hold  its  limb  so.  In  other  cases  it  is  due  to  congenital  mal- 
formation of  the  tendons  of  the  superficial  and  deep  flexors  of  the  digit  ; 
tendons  which  are  apparently  too  short  to  permit  of  the  normal  disposi- 
tion of  the  axes  of  the  bones  forming  the  joint.  The  result  is  that  the 
distal  extremity  of  the  metacarpal  bone  is  pressed  forwards  out  of  position, 
and  so  the  tension  on  the  tendons  is  eased.  These  cases  are  treated 
by  trimming  the  foot  and  improving  its  shape.  The  fetlock  is  then 
forcibly  extended,  and  maintained  in  a  condition  of  extension  by  the 
application  of  splints.  Plastic  bandages  are  also  frequently  applied  with 
the  same  object. 

Acquired  knuckling  may  be  due  to  a  variety  of  causes.  It  may  occur 
as  a  symptom  of  ulcerated  heel,  or  it  may  be  due  to  the  presence  of  a 
ringbone  which  encroaches  upon  the  posterior  part  of  the  pastern  joint 
when  the  suffraginis  is  carried  in  a  more  upright  position,  with  the  result 
that  the  metacarpal  bone  is  thrown  forwards.  Knuckling  also  occurs 
in  some  cases  of  chronic  windgall.  In  these  cases  the  metacarpal  bone 
is  thrown  forwards  to  provide  a  greater  area  for  the  accommodation  of  the 
gall  between  the  suspensory  ligament  and  the  bone.  Rheumatic  affec- 
tions of  the  flexor  muscles  or  the  sheaths  of  their  tendons  may  also  be 
accompanied  by  knuckling,  and  very  frequently  it  is  the  result  of  chronic 
sprain  of  the  flexor  tendons,  which  is  followed  by  their  becoming  shorter 
and  thicker,  and  causes  knuckling  in  a  manner  similar  to  that  described 
in  dealing  with  tendons  which  are  congenitally  too  short. 

Treatment  of  acquired  knuckling  should  thus  be  directed  against  the 
cause.  If  knuckling  should  be  due  to  some  affection  of  the  foot  the 
affection  should  be  treated,  and  as  this  heals  the  animal  will  cease  to 
knuckle. 

Splints  and  bandages  are  also  utilised  to  extend  the  joint  forcibly  as  in 
congenital  malformation. 

o 
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In  cases  of  knuckling  due  to  contracted  tendons  resulting  from  chronic 
sprain  the  operation  of  tenotomy  is  performed.  The  operation  is  de- 
scribed in  the  chapter  dealing  with  the  tendons. 


FETLOCK  LAMENESS 

Lameness  at  the  fetlock  may  be  due  to  a  variety  of  injuries,  such 
as  inflammation  of  the  sesamoid  bones  or  sheaths,  fracture  of  the 
sesamoid  bones,  sprain  of  the  suspensory  ligament,  &c.  These  affections 
are  treated  in  the  chapters  dealing  with  these  structures. 

Frequently  lameness  is  due  to  a  blow  on  the  joint,  particularly  when 
received  on  the  lateral  aspect  over  the  course  of  the  plantar  nerve,  or  the 
joint  may  be  wrenched  or  sprained  by  the  animal  slipping  on  greasy 
streets,  which  is  a  very  common  cause,  treading  on  loose  stones,  or  when 
jumping  or  cantering. 

When  the  joint  is  sprained,  it  becomes  swollen,  particularly  at 
the  back  and  sides.  It  is  hot  and  painful  to  the  touch,  and  the  animal 
has  an  inclination  to  stand  straight  on  the  pastern.  This  position  eases 
the  tension  on  the  tendons  and  ligaments  at  the  back  of  the  joint. 

Independently  of  these  causes,  there  is  another  form  of  fetlock  lame- 
ness which  is  by  no  means  uncommon,  and  yet  is  very  indefinite  in  its 
nature.  It  is  peculiar  to  young  animals,  particularly  hunters  in  the 
height  of  the  season,  and  is  designated  fetlock  iveaktiess.  In  these  cases 
lameness  is  slight,  but  attention  is  drawn  to  the  fetlock  by  the  fact  that 
the  joint  is  hot  and  swollen. 

Old  bruises  are  commonly  met  with  on  the  front  of  the  joint  in  old 
horses.  In  these  cases  it  will  frequently  be  found  that  the  animal  does 
not  lie  down,  and  that  the  bruise  is  due  to  his  falling  whilst  asleep. 

In  cases  of  fetlock  lameness,  prognosis  should  always  be  very  guarded, 
since  many  cases  are  incurably  lame  in  spite  of  treatment. 

Wrenching  of  the  joint   is  usually  very  hopeful,  and   is   treated   by 
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resting  the  animal,  and  applying  cooling  astringent  lotion  followed  by  a 
mild  blister.  Young  hunters  four  years  old,  with  tender  fetlocks  and  only 
slightly  lame,  should  rest  for  one  or  two  weeks,  when  gentle  walking 
exercise  should  be  given  ;  meanwhile  cold  water  bandages  or  cold  douches 
are  applied  to  the  joint.  If  sufficient  rest  be  given,  there  is  no  necessity 
in  these  cases  for  the  application  of  a  blister,  since  the  affection  is  usually 
significant  of  the  animals  having  been  too  severely  worked.  Upon 
recovery,  therefore,  less  strenuous  work  should  be  recommended,  other- 
wise a  recurrence  of  lameness  is  a  likely  sequel.  When  lameness  is  due 
to  a  blow  on  the  joint,  hot  applications  should  be  utilised. 

Not  infrequently  contusions  over  the  joint  lead  to  abscess  formation. 
It  is  not  difficult  to  foretell  the  appearance  of  an  abscess,  for  in  these 
cases  instead  of  the  swelling  becoming  markedly  reduced  after  two  or 
three  days'  treatment  with  hot  applications,  it  becomes  increased  in  size. 
If  the  part  be  carefully  examined  and  palpated,  a  tender  spot  will  usually 
be  discovered,  which  indicates  the  fact  that  the  abscess  is  pointing,  and  in 
this  position  it  will  burst  if  not  previously  surgically  opened.  After  the 
abscess  contents  have  been  evacuated,  the  cavity  should  be  treated  as  an 
ordinary  granulating  wound. 

In  cases  of  fetlock  lameness  it  is  frequently  advantageous  to  follow  up 
the  treatment  by  blistering,  or  firing  and  blistering,  the  joint. 


BRUSHING  AT  THE  FETLOCK 

This  is  the  term  applied  to  an  injury  received  by  the  inner  aspect 
of  the  fetlock  joint,  caused  by  the  animal  striking  it  during  progression 
with  some  part  of  the  foot  of  the  opposite  limb  or  the  shoe.  In  these 
cases  the  injury  is  usually  more  after  the  nature  of  a  bruise  than  a  cut. 

The  causes  very  much  resemble  those  of  speedy  cutting,  such  as 
debility,  some  defect  in  the  conformation  of  the  limbs,  irregularity  in  the 
action  of  the  joints,  6cc. 
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It  may  also  be  due  to  the  limbs  being  temporarily  swollen,  the  inner 
surfaces  of  the  fetlock  being  thus  more  prominent  and  consequently  more 
likely  to  be  struck.  Defective  shoeing  and  neglect  of  the  feet  are  also 
common  causes.  Young  horses  when  first  put  to  work  frequently  brush 
owing  to  awkward  action  in  their  strange  surroundings.  In  these  cases 
brushing  ceases  when  the  animal  becomes  accustomed  to  its  work. 
Brushing  is  a  common  injury  to  the  hind  fetlock,  in  addition  to  the  fore. 
After  any  operation  on  the  inner  aspect  of  the  limb  in  the  region  of  the 
fetlock  there  is  a  tendency  on  the  part  of  the  animal  to  brush  until  the 
swelling  consequent  upon  the  operation  has  entirely  subsided. 

The  nature  also  of  the  injury  very  much  resembles  that  of  speedy 
cutting,  and,  as  in  the  latter  case,  abscess  formation  may  result.  The 
degree  of  injury  varies  from  a  slight  superficial  bruising  to  a  severe 
contusion  leading  to  most  severe  lameness. 

The  injury  should  be  treated  after  the  manner  already  described  in  the 
treatment  of  speedy  cutting. 

There  are  several  methods  of  preventing  brushing.  Shoeing  each 
foot  close  on  the  inner  side,  and  carefully  attending  to  the  clinchers,  feather- 
edged,  knocked-up,  wedge-heeled  shoes  (all  of  which  may  be  blind- 
sided),  all  tend  to  prevent  the  infliction  of  injury.  Charlier's  shoe  is 
frequently  adopted,  whilst  some  animals  are  shod  with  tips. 

Another  method  of  prevention  is  to  applv  Yorkshire  boots  to  the 
fetlocks.  These  are  simply  pieces  of  old  rugging  or  felt  tied  round 
the  joint,  and  folded  down  over  the  part  in  such  a  manner  that  the 
blow  is  received  on  the  boot. 


ARTICULAR  WINDGALL 

The  most  common  form  of  windgall  is  found  in  connection  with 
the  sheath  of  the  flexor  tendons.  This  is  dealt  with  in  the  chapter 
relating    to    these    structures.      The    form    under   consideration    is     a 
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"  dropsical "  condition  of  the  synovial  capsule  of  the  joint  as  the 
result  of  chronic  synovitis.  The  capsule  most  commonly  affected  is 
that  of  the  fetlock  joint.  This  capsule,  it  will  be  remembered,  surrounds 
the  articular  surfaces  of  the  distal  extremity  of  the  large  metacarpal 
bone  and  the  proximal  end  of  the  first  phalanx.  At  the  back  of  the 
joint  it  extends  upwards  to  supply  the  articulations  formed  between 
the  sesamoid  bones  and  the  large  metacarpal.  The  joint  is  not  closed 
in  posteriorly  by  a  ligament,  as  is  the  case  in  many  joints.  Above  the 
sesamoid  bone  there  may  be  felt  a  depression  which  should  be  noted.  It 
is  bounded  posteriorly  by  the  branch  of  the  suspensory  ligament,  anteriorly 
by  the  edge  of  the  large  metacarpal  bone,  and  superiorly  by  the  button 
of  the  splint  bone. 

In  cases  of  excessive  secretion  of  synovia  the  membrane  becomes 
distended.  Bulging  of  the  membrane  at  the  front  of  the  joint  is 
prevented  by  the  tendons  of  the  extensor  pedis  and  extensor  suffraginis. 
Lateral  bulgings  are  similarly  prevented  by  the  broad  and  powerful 
lateral  ligaments,  whilst  the  sesamoid  bones  prevent  dilatation  of  the 
membrane  posteriorly.  The  membrane  distends  in  the  direction  ot 
least  resistance,  with  the  result  that  we  get  at  first  a  filling  up  of  the 
depressions  referred  to  above,  and  later  a  swelling  on  either  side  of  the 
joint  immediately  in  front  of  the  branches  of  the  suspensory  ligament. 
As  the  condition  advances  the  swellings  extend  forwards  over  the  lateral 
aspect  of  the  distal  extremity  of  the  large  metacarpal  bone. 

Articular  windgalls  are  readily  diagnosed,  since  they  are  in  front  ot 
the  branches  of  the  ligament,  whilst  tendinous  windgalls  are  situate 
behind  them. 

The  affection  is  attributed  to  various  causes,  such  as  too  violent 
exertion,  slipping  when  jumping,  and  working  animals  when  immature. 
They  are  also  said  to  be  due  to  a  looseness  in  the  structure  of  the  fetlock 
transmitted  from  sire  and  dam  so  affected. 

In  the  early  stages  the  sweUings  are  easily  compressible,  and  pressure 
on  one  leads  to  a  diminution  in  its  size  and  a  corresponding  enlargement 
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of  that  of  the  other  side.  Later  the  walls  become  much  hardened  and 
not  so  compressible. 

It  is  only  when  they  are  sufficiently  large  to  interfere  with  the  action 
of  the  joint  that  lameness  results,  and  in  these  cases  the  lameness  is 
mechanical.  Such  cases,  however,  are  rare,  since  the  arrangement  of  the 
anatomical  structures  here  permits  a  considerable  degree  of  enlargement 
without  the  animal  experiencing  much  inconvenience.  No  pressure  is 
exerted  by  them  on  the  plantar  nerves,  since  the  latter  are  separated  from 
the  swellings  by  the  branches  of  the  suspensory  ligament. 

In  the  treatment  of  windgalls,  Macqueen  recommends  rest  and  the 
application  of  pressure  bandages  of  linen  wrung  out  of  cold  water.  This 
is  continued  for  about  a  fortnight,  when  the  skin  over  the  seat  becomes 
quite  cold,  and  the  part  is  then  fired  and  blistered. 

There  is  obviously  much  danger  in  puncturing  a  gall.  Injections  ot 
iodine  have  also  been  used,  without,  however,  any  considerable  degree  of 
success. 


THE   PASTERN  JOINT 

This  is  the  first  interphalangeal  joint,  and  is  formed,  therefore,  between 
the  distal  end  of  the  os  sufFraginis  and  the  proximal  end  of  the  os  corona*. 
The  articular  surfaces  are  described  in  our  chapter  on  Bones. 

The  articular  surface  of  the  coronae  is  amplified  by  the  presence  of 
what  is  known  as  the  complementary  or  glenoidal  fibro-cartilage.  This 
is  attached  to  the  posterior  border  of  the  articular  surface.  Each  of  its 
lateral  borders  is  connected  with  the  os  suffraginis  by  three  fibrous  slips, 
the  most  superficial  of  which  is  attached  anteriorly  about  midway  up  the 
shaft  of  the  suffraginis.  The  two  remaining  slips  are  attached  on  the 
lateral  aspect  of  the  bone  just  above  its  inferior  articular  surface.  To  the 
upper  border  of  the  cartilage  the  superficial  inferior  sesamoidean  ligament 
is  attached,  whilst  outwardly  on  either  side  this  ligament  is  blended  with 
the  insertion  of  the  perforatus  tendon. 


RINGBONE  III 

There  are  only  two  ligaments  of  the  pastern  joint,  these  are  the  outer 
and  inner  lateral  ligaments.  They  are  attached  superiorly  to  the  lateral 
aspects  of  the  inferior  extremity  of  the  os  sufFraginis  and  inferiorly  to  the 
sides  of  the  os  coronas.  These  lateral  ligaments  are  continued  downwards 
and  backwards,  and  their  prolongations  form  part  of  the  postero-lateral 
ligaments  of  the  corono-pedal  joint.  The  pastern  joint  has  a  single 
synovial  membrane,  which  is  supported  anteriorly  by  the  posterior  surface 
of  the  extensor  pedis  tendon,  since  this  joint  has  no  anterior  common 
ligament,  and  the  tendon  referred  to  takes  its  place.  The  lateral  ligaments 
support  the  sides  of  the  membrane,  and  the  complementary  cartilage 
supports  it  behind  ;  but  above  the  cartilage  the  membrane  projects  as  a 
small  pouch  in  front  of  the  superficial  inferior  sesamoidean  ligament.  The 
pastern  joint  is  capable  of  flexion  and  extension. 


DISEASES  OF  THE  PASTERN  JOINT 

RINGBONE 

This  is  a  term  which  is  frequently  used  to  indicate  quite  a  number 
of  diseased  conditions  affecting  the  pastern  joint  or  the  parts  surround- 
ing it,  such  conditions  being  characterised  by  the  appearance  of  an 
enlargement  of  the  part. 

Thus  the  name  is  given  to  exostoses  which  appear  on  the  long  pastern 
bone,  and  which  may  be  quite  clear  of  the  articulation,  and  upon  which 
they  may  not  encroach.  Owing  to  the  fact  that  such  exostoses  are  some- 
what of  the  nature  of  splints  and  do  not  interfere  with  the  action  of  the 
joint,  they  are  frequently  either  excluded  from  the  term  ringbone  altogether 
or  designated  false  ringbones.  This  is  quite  a  rational  method  of  classifying 
them,  as  Hunting  has  so  frequently  maintained,  for  they  are  nothing  like 
such  serious  affections  as  those  conditions  which  in  this  classification  are 
termed  true  rin^jbones.      In  these  latter  the  articulation  itself  is  affected, 
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and  not  infrequently  the  condition  leads  ultimately  to  anchylosis  of  the 
long  with  the  short  pastern  bone. 

There  is  considerable  divergence  of  opinion  as  to  the  exact  seat  of 
origin  of  true  ringbone.  Some  maintain  that  it  commences  as  a  chon- 
dritis in  which  the  articular  cartilage  is  affected.  Others  state  that  the 
seat  of  origin  is  the  synovial  membrane,  and  that  the  condition 
commences  as  a  synovitis  and  extends  to  the  cartilage.  Post-mortem 
specimens  may  be  found  to  support  both  views  ;  but  whichever 
theory  as  to  the  seat  of  origin  is  accepted,  there  is  no  doubt 
but  that  the  disease  is  a  chronic  arthritis  resulting  in  the  pro- 
duction of  an  exostosis, as  it  extends  outwardly  to  the  bone  and  periosteum. 
Dollar  applies  the  name  periarticular  ringbone  to  exostoses  which  occur 
either  at  or  in  the  immediate  vicinity  of  the  joint,  when  the  articular  car- 
tilages are  healthy.  In  this  class  he  also  includes  exostoses  which  occur 
at  the  seat  of  attachment  of  the  synovial  capsule,  and  states  that  false  ring- 
bone and  periarticular  ringbone  are  synonymous.  Whether  the  con- 
dition commences  as  a  chondritis  or  synovitis,  the  joint  is  affected,  and 
the  exostosis  which  forms  has  a  tendency  to  surround  the  joint,  thus  con- 
forming most  accurately,  as  is  generally  accepted,  to  the  name  employed, 
ring-bone.  There  is  little  doubt  but  that  matters  would  be  simplified  in 
dealing  with  this  subject,  and  fewer  litigatory  conliicts  would  result,  if 
those  exostoses  which  did  not  immediately  affect  the  joint  were  excluded, 
and  considered  in  the  same  category  as  exostoses  in  the  neighbourhood  of, 
but  not  directly  affecting  the  action  of,  other  joints. 

For  our  purpose  we  will  therefore  only  treat  as  ringbones  those 
enlargements  which  affect  the  joint  and  are  the  result  of  chronic  chon- 
dritis or  synovitis. 

As  regards  the  exciting  cause  of  the  affection,  there  is  but  little  doubt 
that  it  is  most  frequently  due,  as  Macqueen  maintains,  to  concussion 
aggravated  by  heavy  work.  Uneven  distribution  of  the  concussion  also 
over  the  articular  surfaces  cannot  fail  to  have  an  injurious  effect  upon 
the  articular  cartilage. 


Plate  XXIV. — Transverse  Section  of  Pastern  Joint  showing  Articular  Surfaces, 
Ligaments,  Tendons  and  Complementary  Cartilage 

A. — I.  Tendon  of  extensor  pedis.  2  and  8.  Lateral  ligaments.  3.  Antero-posterior  ridge  on  os 
coronae.  4.  Part  of  tendon  of  flexor  perforatus.  5.  Tendon  of  flexor  perforans.  6.  Com- 
plementary cartilage.     7.  Concavity  on  superior  surface  of  os  coronas. 

B. — I.  Tendon  of  extensor  pedis.  2  and  8.  Lateral  ligaments.  3.  Convexity  on  os  suffraginis. 
4.  Part  of  tendon  of  flexor  perforatus.  5.  Tendon  of  flexor  perforans.  6.  Complementary 
cartilage.     7.  Anterior  posterior  groove  on  os  suffraginis. 
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Dollar  attributes  the  frequency  with  which  this  joint  is  affected  with 
ringbone  to  its  anatomical  formation,  and  states  that  "  to  act  as  an  in- 
complete ginglymoid  joint  its  area  must  necessarily  be  limited  and  its 
articular  surface  flat."  A  reference  to  our  anatomical  description  of  the 
joint  will  enable  us  to  dismiss  at  once  the  latter  portion  of  this  statement. 

The  antero-posterior  curves  formed   by  the   surfaces  with  which  the 
distal  extremities   of  the  large  metacarpal   and   suffraginis  articulate  are 
very  similar.      In   the  former  case  the  articulation  is  continued  from  the 
suffraginis  on  to  the  sesamoid  bones,  and  in  the  latter  case  there  is  a  similar 
continuation  on  to  the  complementary  cartilage  from  the  upper  surface  of 
the  corona".     Now  the  cartilage  is  fixed  to  the  top  of  the  coronee,  whereas 
the  sesamoid  bones,  over  which  a  considerable  amount  of  the  concussion 
is  received  at  the  fetlock  joint,  are  suspended  at  the  back  of  the  joint,  and 
afford   the   joint    a   considerable    degree   of   elasticity.      A   contributory      "T 
factor  which  enables  the  sesamoid  bones  to  receive  a  fair  share  of  the  con-      ^ 
cussion  is  the  angle  at  which  the  long  axes  of  the  large  metacarpal  bone      n 
and  suffraginis  meet.     That  the  pastern  joint  is  more  commonly  affected     ►J 
with  arthritis  than   the  fetlock  may  be  attributed  to  this  compensatory      ^ 
distribution  ot  the  concussion  over  the  sesamoids  in  the  latter.  S 

The  acceptance  of  this  view  favours  the  belief  of  Percival  that  ring-     "C 
bone   is  most   commonly  found  in  animals  with  upright  pasterns.     The      "J^ 
more  upright  the  suffraginis  and  corons  are  placed,  the  less  the  pressure     ^ 
upon  the  complementary  cartilage,  and  the  greater  the  shock  experienced 
by  the  articular  surfaces  of  the  suffraginis  and  the  coronas  when  weight  is 
placed  upon  the  limb.     Other  writers,  including  Peters  and  W.  Williams, 
favour  the  view  that   long  weak   pasterns  are   more   predisposed   to  the 
affection  on  account  of  the  greater  strain  thrown  upon  the  ligaments.     In 
joints  so  formed  there  is  manifestly  much  greater  tension  on  the  ligaments, 
but  this  predisposes   to   the  formation  of  those  exostoses  near  the  points 
of  insertion  of  the  ligaments,  which  exostoses  we  have  excluded  from  the 
category  of  true  ringbone,  and   which   are   dealt   with   elsewhere   in   the 
chapter  on  Bones. 

p 
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In  those  cases  where  animals  turn  their  toes  either  inwards  or  out- 
wards greater  pressure  is  thrown  upon  one  side  of  the  articulation  than  the 
other,  and  this  uneven  distribution  of  concussion  predisposes  to  arthritis 
and  thus  to  the  formation  of  ringbone. 

Defective  shoeing,  whereby  an  even  bearing  is  not  provided  for  the 
sole,  acts  in  a  similar  manner. 

Since  the  defects  in  conformation  indicated  above  are  transmissible 
from  sire  and  dam  to  their  progeny,  a  predisposition  to  ringbone  may 
thus  be  inherited. 

Occasionally  ringbone  formation  is  the  result  ot  traumatic  injury  to 
the  joint. 

Before  the  formation  of  the  enlargement  the  existence  of  the  disease 
is  very  difficult  to  diagnose.  In  these  cases  it  may  usually  be  discovered 
by  flexing  and  extending  the  pastern  joint,  by  manipulating  the  foot 
and  corona?  on  the  distal  extremity  of  the  suffraginis.  There  is  heat 
in  the  part,  and  if  pressure  be  applied  there  is  marked  evidence  of 
tenderness. 

The  action  of  the  animal  should  be  observed.  In  those  cases  where 
arthritis  is  commencing  towards  the  front  of  the  joint,  the  animal  goes  on 
the  heels,  and  does  not  fully  extend  the  joint,  in  order  to  relieve  pressure 
on  the  diseased  area.  For  a  similar  reason,  when  the  disease  is  com- 
mencing towards  the  back  of  the  articulation  he  goes  on  his  toes,  and 
limits  flexion  as  much  as  possible. 

If  the  disease  is  commencing  anteriorly,  there  will  after  a  while  first 
be  a  filling  up  of  the  depression  under  the  tendon  of  the  extensor  pedis, 
which  is  raised  to  the  level  of  its  surroundings,  and  later  a  distinct 
elevation  will  be  present,  when  there  will  be  no  difficulty  in  detecting  it. 
When  the  disease  commences  posteriorly  and  on  one  side  only,  an 
elevation  more  or  less  nodular  in  shape  makes  its  appearance  just  behind 
the  corresponding  edge  of  the  tendon.  This  forms  much  more  quickly 
than  that  under  the  tendon,  since  the  pressure  of  the  tendon  retards  the 
growth  of  the  exostosis  in  the  latter  case. 
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In  whatever  part  of  the  articulation  it  commences,  unless  the  animal 
be  so  severely  lame  as  to  necessitate  its  destruction  the  disease  has  a 
tendency  ultimately  to  surround  the  joint. 

In  the  commencing  stages  of  the  disease  considerable  ease  may  be 
afforded  the  patient  by  judicious  shoeing,  thin  or  thick  heeled  shoes  being 
utilised  according  to  whether  it  is  desired  to  relieve  the  pressure  upon 
the  posterior  or  anterior  portion  of  the  articulation.  Lameness  may  thus 
be  caused  to  disappear  ;  but  the  relief  provided  is  only  temporary,  since  the 
progress  of  the  disease,  although  retarded,  is  not  arrested. 

Firing  and  blistering  the  joint  in  cases  of  true  ringbone  only 
accelerate  the  inflammatory  process,  and  tend  to  promote  anchylosis 
more  quickly. 

The  only  treatment  available  to  render  the  animal  workable  for  any 
length  of  time  is  neurectomy.  If  the  swelling  be  prominent  only  on 
one  side  of  the  joint,  neurectomy  of  the  plantar  nerve  of  the  corre- 
sponding side  should  be  performed.  This  will  frequently  afford  relief 
until  the  disease  extends  around  the  joint,  when  the  operation  should 
be  performed  on  the  other  plantar  nerve. 


TRAUMATIC  ARTHRITIS 

The  pastern  joint  is  well  protected.  In  front  we  have  the 
expanded  tendon  of  the  extensor  pedis,  posteriorly  the  complementary 
fibro-cartilage,  and  laterally  the  strong  lateral  ligaments.  The 
lateral  aspects  of  the  joint  are  also  to  a  slight  degree  protected  from 
injury  by  the  lateral  cartilages.  Traumatic  arthritis  occasionally  occurs 
as  a  result  of  accidentally  puncturing  the  joint  when  pyro-puncturing 
exostoses  in  this  region  when  the  parts  are  much  deformed.  When  this 
operation  is  performed,  therefore,  great  care  should  be  taken  to  localise 
exactly  the  position  of  the  articulation  beiore  proceeding  with  the 
operation.      It  will  be  gathered  from  what  we  have  said  that  danger  is 
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greatest  when  puncturing  near  the  antero-lateral  aspect  of  the  joint  just 
behind  the  edge  of  the  tendon  of  the  extensor  pedis,  since  the  articulation 
is  here  afforded  least  protection,  and  in  consequence  is  much  more 
readily  punctured. 

The  usual  treatment  for  open  arthritis  should  be  adopted  with  the 
greatest  promptitude.  Any  prolonged  course  of  treatment  will  most 
probably  lead  ultimately  to  ringbone  formation. 


CHAPTER  VI 

THE  TENDONS,   LIGAMENTS,  TENDON  SHEATHS, 
AND  BURS^ 

THE   TENDON   OF   THE   INFRASPINATUS    MUSCLE   AND 
ITS  BURSA 

This  is  a  short  powerful  tendon  which  runs  downwards  and  forwards. 
It  divides  into  two  portions,  the  inner  of  which  is  inserted  into  the 
inner  aspect  of  the  convexity  or  posterior  division  of  the  external 
tuberosity  of  the  humerus,  whilst  the  outer  division  plays  over  the  outer 
surface  of  the  convexity,  and  is  inserted  into  the  upper  end  of  the 
deltoid  ridge.  Between  the  outer  division  and  the  surface  of  the 
convexity  there  is  placed  a  small  synovial  bursa. 

Attention  has  already  been  drawn  to  the  exposed  position  of  the 
bursa  and  the  tendon,  and  their  liability  to  injury  by  the  animal  falling 
on  its  broadside.  In  addition,  since  the  infraspinatus  muscle,  besides 
being  a  flexor  of  the  shoulder,  is  also  a  powerful  abductor  of  the  limb,  in 
animals  with  narrow  chests,  particularly  those  which  have  to  do  fast 
work,  we  find  considerable  strain  thrown  upon  this  tendon  in  the  natural 
endeavour  of  the  animal  to  bring  about  as  great  a  degree  of  abduction 
as  possible,  to  avoid  injuries  to  the  limbs,  such  as  speedy-cutting,  &c., 
during  progression.  The  tension  thus  thrown  upon  the  tendon  in 
animals  of  such  conformation  is  not  infrequently  too  great,  and  the 
tendon,  together  with  the  underlying  bursa,   becomes  inflamed. 

In  cases  ot  inflammation  the  animal  is  lame,  and  during  progression 
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there  is  an  exaggerated  abduction  of  the  limb  to  ease  the  tension  on  the 
tendon  and  the  pressure  on  the  bursa.  Palpation  will  reveal  a  swelling 
of  the  part,  in  which  there  is  much  heat,  and  which  is  very  tender  to  the 
touch.  When  the  affection  is  principally  a  bursitis,  the  bursa  enlarges 
considerably,  and  the  enlargement  is  evident  from  the  appearance  of 
bulgings  of  the  sac  on  either  side  of  the  tendon. 

Rest    and    cold    applications    are     usually    effective    in    treating    the 
affection. 


THE  TENDON  OF  ORIGIN  OF  THE  BICEPS  AND  ITS 
BURSA 

This  is  one  of  the  thickest  and  most  powerful  tendons  in  the  body. 
It  is  necessary  that  it  should  be  so,  on  account  of  the  enormous  strain 
thrown  upon  it  each  time  the  limb  is  drawn  forwards  in  progression. 
The  tendon  arises  from  the  coracoid  process.  Its  anterior  surface  is 
convex  in  the  transverse  and  vertical  directions,  but  its  posterior 
surface  presents  a  most  peculiar  conformation,  since  it  is  moulded 
on  to  the  bicipital  groove  of  the  humerus.  Consequently  there  are 
present  on  the  tendon  two  vertical  elevations,  separated  by  a  vertical 
groove  for  adaptation  respectively  to  the  grooves  and  ridge  on  the 
humerus. 

The  bicipital  groove  is  covered  by  a  smooth  layer  of  cartilage,  and 
to  the  edge  of  the  cartilage-covered  surface  there  is  attached  a  synovial 
bursa  which  is  reflected  on  to  the  sides  and  posterior  aspect  of  the 
tendon. 

The  exposed  position  of  the  tendon  and  its  underlying  bursa  renders 
them  very  liable  to  injury.  They  are  at  the  point  of  the  shoulder,  and 
are  protected  only  by  the  mastoido-humeralis  muscle,  which  is  here 
much  thinner  and  more  expanded  than  elsewhere.  It  will  thus  be 
understood  that  any  blow  or  injury  received  over  the  point  of  the 
shoulder  may   very   readily   set   up    inflammation   of  the  tendon   and   its 
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bursa.  Such  injuries  frequently  occur  in  young  horses  which  strike  the 
shoulder  when  rushing  through  doorways  or  gateways. 

The  condition  leads  to  a  characteristic  lameness.  As  would  naturally 
be  expected,  the  animal  is  unable  to  flex  the  elbow  and  pull  the  limb 
forwards,  owing  to  the  great  pain  experienced  in  the  affected  structures 
which  are  involved  in  this  movement.  The  fore-quarters  are  carried  at 
a  high  level.  The  hind  limbs  are  brought  forward  well  under  the 
body,  and  an  endeavour  is  made  to  throw  the  weight  of  the  body  on  to 
these  limbs,  since  no  weight  can  be  carried  by  the  limb  affected.  The 
injured  limb  rests  on  the  toe  and  posteriorly  to  the  sound  fore  limb. 
The  part  swells  owing  to  the  exudation  of  serous  fluid.  There  is  much 
heat  in  the  part,  and  pain  is  evinced  on  palpation.  This  is  the  acute 
stage,  but  as  the  condition  advances  and  becomes  chronic,  the  surface  of 
the  cartilage  covering  the  bicipital  groove  becomes  eroded  and  the 
opposed  surface  of  the  tendon  much  roughened.  The  condition  may 
advance  to  such  a  degree  that  the  tendon  becomes  firmly  attached  to 
the  bicipital  groove. 

In  the  chronic  stages  of  the  disease  treatment  is  rarely  of  any  use, 
and  the  animal  is  usually  destroyed.  In  the  acute  stages  treatment  is  at 
times  successful,  particularly  if  lameness  is  not  very  severe  and  the 
animal  is  able  to  bear  some  weight  with  the  limb.  But  even  in  these 
cases  a  prolonged  course  of  treatment  extending  to  from  eight  to  ten 
weeks  is  necessary,  so  that  the  value  of  the  animal  must  be  taken  into 
consideration  when  offering  advice.  Prognosis  should  always  be  guarded, 
on  account  of  the  great  tendency  which  the  affection  has  to  become 
chronic. 

Treatment  in  the  earlier  stages  consists  in  procuring  complete  rest, 
and  in  cold  applications  to  the  affected  area  such  as  continuous  irrigation 
with  cold  water  by  means  of  a  hose-pipe  thrown  over  the  withers  and 
tied  to  the  roller  in  such  a  manner  that  the  nozzle  of  the  pipe  is  situate 
just  above  the  shoulder  joint. 

Some  counter-irritant  such  as  a  liniment  or  blister  is  later  applied,  or 
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a  seton  tape  may  be  passed  subcutaneously  across  the  affected  area,  the 
tape  being  smeared  with  a  counter-irritant. 


THE  CARPAL  SHEATH 

This  is  the  name  usually  given  to  the  tube  placed  at  the  back  of  the 
knee  through  which  the  tendons  of  the  superficial  and  deep  flexors  of 
the  digit  play.  The  tube  is  bounded  anteriorly  by  the  posterior  aspect 
of  the  posterior  common  ligament  of  the  knee.  Outwardly  it  is 
bounded  by  the  inner  face  of  the  pisiform  bone,  whilst  posteriorly  and 
inwardly  its  formation  is  completed  by  the  thick  band  of  white  fibrous 
tissue  which  arches  over  the  tendons  and  extends  from  the  pisiform 
bone  to  the  edges  of  the  scaphoid  and  trapezoid.  Superiorly  this  band 
is  continuous  with  the  fibrous  aponeurosis  of  the  forearm.  The  inner 
aspect  of  the  tube  is  lined  by  a  synovial  membrane  which  also  surrounds 
the  flexor  tendons.  This  membrane  extends  upwards  above  the  knee 
between  the  tendon  of  the  extensor  suffraginis  and  that  of  the  flexor 
metacarpi  externus,  and  descends  to  the  middle  third  of  the  metacarpal 
region,  where  it  will  be  found  immediately  in  front  of  the  edge  of  the 
perforans  tendon.     These  points  should  be  carefully  remembered. 

Traumatic  Injuries  to  the  synovial  bursa  lining  the  carpal 
sheath  are  by  no  means  uncommon.  From  what  we  have  said  in  our 
description  of  the  membrane,  little  protection  is  afforded  it  above  the 
knee  on  the  outer  side  of  the  limb  in  the  area  between  the  tendons  of 
the  extensor  suffraginis  and  flexor  metacarpi  externus  muscles.  Punc- 
tured wounds  received  over  this  area  from  forks,  projecting  nails,  &c., 
thus  very  readily  extend  into  the  membrane  and  set  up  inflammation. 
Below  the  knee  the  membrane  is  not  infrequently  accidentally  opened 
during  the  performance  of  tenotomy. 

The  usual  local  symptoms  of  inflammation  are  presented.  The  part 
is  hot,   and  painful  when  palpated.     The  limb  is  held  with   the  knee 


Plate  XXV. —Outer  Aspect  of  Right  Knee  showing  Distended  Sheaths  (Semi-Schematic) 
I.  Tendon  of  extensor  suffraginis.  2.  Tendon  of  extensor  metacarpi  obliquus.  3.  Synovial 
membrane  of  carpal  sheath.  4.  Tendon  of  extensor  pedis.  5.  Tendon  of  flexor  metacarpi 
externus.  6.  Sheath  of  extensor  metacarpi  obliquus.  7.  Sheath  of  extensor  suffraginis.  8.  Sheath 
of  extensor  pedis.  9.  Sheath  of  outer  tendon  of  flexor  metacarpi  externus.  10.  Sheath  of  extensor 
metacarpi  magnus.  11.  Ridge  of  pisiform  bone.  12.  Annular  band.  13.  Reinforcing  band  to 
extensor  suffraginis.  14.  Insertion  of  extensor  metacarpi  magnus.  15.  Synovial  membrane  of 
carpal  sheath.  16.  Outer  small  metacarpal  bone.  17.  Tendon  of  flexor  pcrforatus.  18.  Tendon 
of  flexor  perforans. 
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flexed — complete  extension  of  the  joint  exerts  pressure  upon  the  bursa. 
There  is  an  excessive  secretion  of  synovia,  of  which  there  is  a  copious 
discharge  from  the  wound.  The  parts  are  very  much  swollen,  particu- 
larly above  the  joint  and  along  the  edges  of  the  tendons  below  it.  The 
animal  is  the  subject  of  anorexia,  and  if  the  wound  is  septic  there  is 
considerable  elevation  of  temperature. 

If  the  case  is  seen  early  and  the  wound  is  not  septic,  treatment  is 
hopeful.  In  such  cases  gentle  massage  towards  the  wound  should  be 
applied,  to  discharge  as  much  of  the  contents  as  possible.  The  wound 
is  then  dressed  and  closed.  Dry  antiseptic  dressing  should  now  be  dusted 
plentifully  over  the  part,  and  compresses  applied  and  held  in  position 
by  tightly  bandaging.     The  patient  should  now  be  placed  in  slings. 

Another  method  is  to  empty  the  sac  by  means  of  a  fine  trocar  and 
canula,  and  inject  into  it  a  weak  solution  of  iodine.  Dean's  aspirator 
has  an  advantage  over  other  instruments  for  this  purpose,  since  the 
contents  may  be  evacuated  and  the  iodine  injected  without  withdrawing 
the  nozzle  of  the  syringe. 

If  the  wound  is  septic,  treatment  is  rarely  successful.  The  condition 
frequently  becomes  chronic,  when  the  swelling  is  blistered  or  fired  and 
blistered. 

Knee  Thoropin. — This  term  is  frequently  applied  to  an  abnormal 
distension  of  the  synovial  apparatus  of  the  carpal  sheath  owing  to 
hypersecretion  of  synovial  fluid.  On  account  of  the  greatly  increased 
quantity  of  fluid  the  membrane  bulges  above  and  below  the  knee  in 
the  positions  indicated  in  dealing  with  traumatic  injuries.  The 
swelling  above  the  knee  is  rounded,  whilst  that  below  the  joint  is 
more  elongated,  and  the  latter  may  appear  on  the  outer  and  inner 
edges  of  the  perforans   tendon. 

The  injury  is  usually  due  to  a  blow  received  over  the  part,  or  to  the 
animal  crushing  the  part  against  the  border  of  the  manger  in  which  the 
foot  has  become  fixed.  Or  it  may  be  due  to  the  limb  being  suspended 
over  the  chain  or  collar  shank  by  which  the  animal  is  tied  up. 

Q 
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In  the  early  stages  there  is  heat  in  the  part,  and  the  animal  flinches 
when  the  area  is  palpated.  Moreover,  the  patient  is  lame.  In  these 
cases  fomentations  should  be  applied.  But  the  condition  usually  becomes 
chronic.  The  walls  of  the  swelling  become  harder  and  thicker,  lame- 
ness, excepting  in  cases  where  the  swelling  is  very  large,  disappears,  and 
the  affection  is  more  unsightly  than  injurious.  The  fluid  contents  may 
be  removed  with  an  aspirator,  and  a  solution  of  iodine  injected,  or  the 
swelling  may  be  fired  and  blistered,  but  rarely  is  treatment  effective  in 
removing  or  even  materially  reducing  the  enlargement. 


THE  FLEXOR  TENDONS  OF  THE  METACARPUS 

A  further  reference  to  the  plate  illustrating  ulnar  neurectomy 
(Plate  XXXII.)  will  reveal  the  fact  that  there  are  two  tendons  which  obtain 
insertion  into  the  upper  border  of  the  pisiform  bone.  These  are  the 
tendons  of  the  flexor  metacarpi  medius  and  flexor  metacarpi  externus 
muscles.  The  tendon  of  the  middle  flexor,  which  is  the  more  powerful, 
is  wholly  inserted  into  the  pisiform  bone,  whilst  that  of  the  external 
flexor  bifurcates  just  above  the  pisiform  bone,  having  an  additional  slip 
of  insertion  in  the  form  of  a  flat  band  of  fibres  which  runs  obliquely 
downwards  and  forwards  to  the  head  of  the  external  small  metacarpal 
bone. 

These  powerful  tendons  act  in  antagonism  to  the  thick  tendon  of  the 
extensor  metacarpi  magnus,  and  their  action,  as  their  names  imply,  is  to 
flex  the  knee.  In  the  normal  condition  of  the  tendons  they  are  of  such 
length  that  when  the  foot  rests  upon  the  ground,  and  the  flexor  muscles 
are  in  a  condition  of  relaxation,  the  long  axis  of  the  large  metacarpal 
bone  is  in  a  straight  line  with  the  long  axis  of  the  radius.  But  when 
the  tendons  are  abnormally  short,  as  they  frequently  are  either  from 
congenital  malformation  or  as  a  sequel  to  a  serious  sprain,  we  have  the 
condition   commonly   known    as  "  bent    knees,"   when    the   axes  of   the 
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radius  and  large  metacarpal  bone  would,  if  produced,  meet  at  an  obtuse 

angle   the   apex  of  which  would   be   directed    forwards   and  be  placed 
about  the  middle  of  the  knee. 


SUPERCARPAL  TENOTOMY 

As  a  method  of  treatment  of  contraction  of  these  tendons,  particu- 
larly where  such  contraction  is  due  to  congenital  malformation,  the 
operation  of  dividing  one  or  both  tendons  is  performed  in  order  that  the 
limb  may  be  straightened.  To  this  operation  the  name  Supercarpal 
Tenotomy  is  given. 

In  order  to  perform  this  operation,  the  animal  should  be  cast,  and  the 
knee  extended  as  much  as  possible  by  pulling  the  forearm  backwards 
and  the  metacarpal  bone  forwards.  This  will  bring  the  tendons  of  the 
flexors  into  greater  prominence.  In  operating  on  the  tendon  of  the 
external  flexor  a  small  cutaneous  incision  should  be  made  in  front 
of  the  tendon  about  three  inches  above  the  radio-carpal  articulation. 
The  adoption  ot  such  a  seat  will  enable  the  operator  to  sever  the 
tendon  at  a  position  which  is  superior  to  its  point  of  bifurcation,  and 
there  will  also  be  no  danger  of  injuring  the  artery,  which  passes 
beneath  the  tendon  a  little  lower  down,  or  of  opening  the  carpal 
sheath,  since  the  incision  is  above  the  latter's  upper  limit.  This 
incision  should  only  be  of  sufficient  size  to  admit  the  tenotome,  since 
it  is  unnecessary  to  expose  the  tendon  by  bringing  it  out  through  the 
cutaneous  opening. 

A  curved  tenotome  should  now  be  introduced  through  the  cutaneous 
incision  and  pushed  transversely  behind  the  tendon  and  between  it  and 
the  skin,  the  instrument  being  disposed  with  its  flat  surface  directed 
toward  the  tendon.  The  blade  is  next  turned  so  that  its  concave  or 
cutting  edge  embraces  the  tendon,  and  the  tendon  is  severed  by  cutting 
through  it  in  an  oblique  direction  upwards  and  forwards.     The  assistants 
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meanwhile  extend  the  knee  as  much  as  possible.  When  the  tendon  is 
completely  severed  the  leg  becomes  suddenly  straightened. 

Another  method  is  to  pass  the  tenotome  beneath  the  tendon  and  cut 
from  within  outwards,  but  there  is  a  danger  in  this  method  of  exten- 
sively lacerating  the  skin. 

It  will  be  seen  that  in  both  methods  the  operator  is  very  liable  to 
cut  through  the  ulnar  nerve  or  vessels  in  addition  to  the  tendon.  In 
order  to  avoid  this  a  small  incision  may  be  made  at  the  seat  of  ulnar 
neurectomy,  just  sufficiently  large  to  admit  of  the  introduction  of  a 
probe  with  which  the  nerve  and  vessels  may  be  pushed  aside  and  kept 
clear  of  the  tenotome  during  the  actual  cutting  of  the  tendon. 

In  operating  on  the  middle  tendon  the  cutaneous  incision  is  made 
about  two  inches  above  the  edge  of  the  pisiform  bone  and  in  the 
depression  between  the  two  tendons,  as  in  the  case  of  ulnar  neurectomy. 
The  ulnar  nerve,  which,  it  will  be  remembered,  is  sometimes  lodged  on 
the  anterior  face  of  the  tendon,  should  be  searched  for,  and  then  pushed 
aside.  The  tenotome  should  then  be  introduced  and  the  tendon  cut 
after  the  manner  described  in  the  preceding  operation. 


THE  TENDONS  OF  THE  FLEXOR  PERFORATUS  AND 
FLEXOR  PERFORANS 

These  tendons  have  already  been  noticed  in  our  superficial  examina- 
tion, and  in  the  longitudinal  and  transverse  sections  of  the  limb  their 
relationship  was  made  evident.  During  the  course  of  dissection  of  the 
tendons  it  will  be  observed  that  they  are  intimately  bound  to  one 
another  by  a  considerable  amount  of  connective  tissue.  The  perforatus 
acts  as  a  flexor  of  the  knee,  fetlock,  and  pastern  joints,  and  the  perforans 
as  a  flexor  of  the  corono-pedal  joint  also. 

Abnormal  contraction  of  these  tendons  may  arise  from  similar  causes 
to  those  described  in  connection  with  the  metacarpal  flexors.     Retraction 
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may  affect  one  or  other  of  the  two  tendons,  or  both  may  be  affected. 
But  when  the  condition  is  confined  to  one  tendon  the  connective  tissue 
between  them  usually  becomes  so  indurated  as  to  necessitate  tenotomy 
of  both.  It  is  most  commonly  the  case  that  the  perforans  is  originally 
affected,  and  that  subsequently  the  connective  tissue  and  the  pertoratus 
tendon  become  implicated. 

When  the  tendons  are  retracted  the  large  metacarpal  bone  becomes 
altered  in  position,  for  instead  of  being  placed  almost  vertically,  it 
takes  a  position  which  is  downwards  and  forwards,  and  there  is  partial 
displacement  of  its  lower  articular  surface  from  the  upper  articular 
surface  of  the  suffraginis.  This  gives  us  the  condition  commonly  known 
as  Knuckling  of  the  Fetlock,  and  when  this  occurs  the  plantar  aspect  of 
the  foot  usually  rests  flat  upon  the  ground. 

In  those  cases  where  knuckling  does  not  occur  the  heel  of  the  foot  is 
drawn  upwards  so  that  it  does  not  touch  the  ground,  and  the  animal 
walks  on  its  toe. 

As  a  method  of  treatment  the  operation  of  tenotomy  is  performed. 
The  seat  usually  selected  is,  in  the  case  of  the  fore  limb,  the  middle  third 
of  the  metacarpal  region  and  on  the  inner  aspect  of  the  limb.  On 
account  of  the  numerous  anatomical  structures  which  are  exposed  to 
injury  during  the  course  of  the  operation,  it  will  perhaps  be  of  advantage 
to  study  the  dissected  seat  before  proceeding  further.  Such  a  dissection 
is  illustrated  in  Plate  V.,  from  which  it  will  be  seen  that  the  perforatus 
tendon  is  placed  immediately  behind  the  perforans  and  closely  applied 
to  it.  Running  along  the  inner  edge  of  the  perforans  tendon  is  the 
internal  plantar  nerve,  which  gives  off  the  branch  by  which  it  communi- 
cates with  the  external  plantar  nerve,  just  above  the  position  where  we 
shall  make  our  incision.  In  front  of  the  nerve  the  large  metacarpal  artery 
is  placed,  and  in  front  of  this  again  is  the  internal  metacarpal  vein,  which 
runs  upwards  along  the  edge  of  the  suspensory  ligament.  Extending 
upwards  from  the  fetlock  and  enveloping  the  tendons  is  the  great 
sesamoidean  synovial  sheath   (Plate  XXVII.),  and  extending  downwards 
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from  the  knee  is  the  carpal  sheath.  These  sheaths  do  not  communicate 
with  one  another  ;  neither  do  they  touch  one  another,  since  there  is  an 
interval  between  them.  This  interval  is  about  one  inch  in  extent,  and  it 
will  be  easily  understood  that  if  we  desire  to  cut  down  on  to  the  tendons 
without  opening  into  one  or  other  of  these  sheaths,  which  would  be 
a  most  undesirable  complication,  we  must  make  our  incision  over  the 
interval  between  them,  i.e.,  above  the  button  of  the  small  metacarpal 
bone. 


TENOTOMY  OF  THE  PERFORANS 

In  operating  on  the  perforans  tendon  alone,  an  incision  is  made  in 
the  middle  third  of  the  cannon  region,  between  the  two  tendons.  This 
incision,  therefore,  will  be  about  three-quarters  of  an  inch  behind  a 
vertical  line  drawn  through  the  incision  made  in  performing  plantar 
neurectomy.  The  lips  of  the  incision  are  to  be  separated  and  the 
anterior  lip  drawn  well  forward.  This  should  enable  the  operator  to 
see  the  nerve  and  the  artery,  and  he  may  then  push  both  slightly 
forward  under  the  vein  with  a  probe,  and  hold  them  in  that  position  by 
means  of  the  thumb  of  the  left  hand  applied  to  the  skin,  the  fingers  of 
the  same  hand  being  passed  round  the  front  of  the  limb  to  draw  the 
vessels,  &c.,  of  the  other  side  forwards. 

An  incision  should  now  be  made  in  the  connective  tissue  uniting  the 
two  tendons,  which  should  be  of  sufficient  extent  only  to  accommodate 
the  tenotome.  The  tenotome,  which  must  have  a  blunt  extremity,  in 
order  that  the  skin  of  the  opposite  side  of  the  limb  may  not  be  incised, 
is  now  passed  flatwise  in  between  the  tendons,  the  blade  is  turned  with 
its  cutting  edge  directed  towards  the  perforans  tendon,  and  by  the 
rocking  movement  previously  described  the  tendon  is  divided. 

During  the  operation  the  assistants  continue  to  extend  the  knee 
forcibly,  so  that  a  sudden  jerk  occurs  when  the  tendon  is  severed  and 
the  divided  ends  recede  some  distance  from  one  another. 
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A  second  method  of  performing  this  operation  is  to  make  the 
cutaneous  incision  about  three-quarters  of  an  inch  further  forward, 
i.e.,  in  a  hne  with  the  incision  for  plantar  neurectomy.  The  hps 
of  the  incision  are  separated  and  the  vessels  and  nerves  on  the  inner 
side  of  the  limb  drawn  well  forward  with  the  thumb,  whilst  those 
on  the  outer  side  are  pressed  forward  with  the  fingers,  as  in  the 
first  method.  The  tenotome  is  then  introduced  in  front  of  the 
perforans  tendon,  behind  the  nerve  and  vessels.  The  manner  of 
introducing  the  instrument  is  exactly  similar  to  that  adopted  in  the 
first  method,  i.e.,  with  the  flat  surface  of  the  blade  directed  towards 
the  tendon.  But  when  the  instrument  is  turned  the  cutting  edge 
of  the  blade  is  directed  backwards,  so  that  "the  tendon  is  cut  through 
by   an   antero-posterior  incision. 

One  of  the  difficulties  attending  this  method  is  that  the  operator  is 
very  liable  to  cut  into  the  perforatus  tendon  whilst  severing  that  of  the 
perforans.  On  the  other  hand,  the  method  possesses  a  distinct  advantage 
over  the  first  method,  inasmuch  as  there  is  much  less  likelihood  of  the 
vessels  or  nerves  beinjr  damaged. 


TENOTOMY  OF  THE  PERFORATUS 

This  operation  is  indicated  when  the  affection  which  leads  to  the 
production  of  the  symptoms  already  described  may  be  fairly  accurately 
diagnosed  as  being  confined  to  this  tendon. 

It  may,  however,  be  necessary  to  perform  it  when,  owing  to  mis- 
taken diagnosis,  tenotomy  of  the  perforans  alone  has  been  ineffective. 
There  is  very  little  difference  between  the  method  of  severing  this 
tendon  and  the  first  method  described  of  performing  tenotomy  of  the 
perforans.  The  incision  is  made  at  the  same  seat,  i.e.,  between  the  two 
tendons,  and  the  blunt-pointed  tenotome  is  introduced  in  an  exactly 
similar  manner.      But  the  tenotome  is  turned   in   the  opposite  direction. 
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in  order  that  the  cutting  edge  may  be  directed   backwards  and  embrace 
the  perfbratus  tendon. 

The  tendon  is  then  divided  from  before  backwards.  This  is  a  very 
simple  operation,  as  there  is  no  danger  of  injuring  the  nerves  and  vessels. 
The  only  precaution  to  be  taken  is  to  proceed  slowly  when  completing 
the  section  of  the  tendon,  in  order  to  preserve  the  skin  behind  the 
tendon  intact. 


TENOTOMY  OF  BOTH  FLEXORS  OF  THE  DIGIT 

In  dividing  both  tendons  the  incision  may  be  made  in  one  or  other 
of  the  positions  indicated  in  the  two  methods  of  performing  tenotomy  of 
the  perforans  alone.  If  the  incision  is  made  in  the  position  indicated  in 
the  first  method,  the  tenotome  is  introduced  in  front  of  the  perforans 
tendon  and  between  it  and  the  suspensory  ligament,  and  the  tendon  is 
severed  by  cutting  from  before  backwards.  Or  the  cutaneous  incision 
may  be  made  and  the  tenotome  introduced  between  the  two  tendons, 
when,  after  severing  the  perforans  in  the  manner  already  described,  by 
cutting  forwards,  the  tenotome  is  turned  completely  round  and  the 
perforatus  severed  by  pressing  the  instrument  backwards,  keeping  the 
blunt  extremity  of  the  tenotome  close  to  the  skin,  and  thus  causing  it 
to  describe  a  curve.     This  will  lessen  the  danger  of  cutting  the  skin. 

It  should  be  observed  that  in  performing  this  double  tenotomy 
particular  attention  should  be  devoted  to  dealing  effectively  with  the 
vessels  and  nerves. 

Some  operators  find  it  expedient  to  strap  the  limb  to  a  firm  splint 
before  performing  tenotomy,  the  straps  being  so  applied  that  the  knee 
is  forcibly  extended.  This  is  a  convenient  method  to  adopt  where 
ample  assistance  is  lacking  ;  otherwise  the  method  previously  recom- 
mended has  an  advantage,  since  the  degree  of  extension  may  be  expedi- 
tiously varied  at  the  will  of  the  operator,  which  is  an  important  point  to 
be  considered,  during  the  actual  section  of  the  tendons. 
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SPRAIN   OF    TENDONS    OF    FLEXOR    PERFORATUS    AND 
FLEXOR    PERFORANS 

The  tendons  of  the  superficial  and  deep  flexors  of  the  digit  are  very 
frequently  sprained.  The  injury  may  be  confined  to  one  or  other  of 
the  two  tendons,  or  both  may  be  involved.  Frequently  in  addition  to 
the  two  tendons  the  suspensory  ligament  is  also  sprained. 

When  the  perforans  tendon  only  is  affected,  the  usual  seats  of  the 
injury  are  : 

1.  Just  below  the  knee,  where  the  subcarpal  or  check  ligament  is 
united  to  the  tendon.  This  is  the  most  common  seat,  and  in  -this 
connection  the  student  is  here  reminded  of  the  slight  enlargement 
which  is  normally  present  where  the  ligament  is  united  to  the  tendon. 

2.  About  two  inches  above  the  fetlock  articulation,  just  behind  the 
point  of  bifurcation  of  the  suspensory  ligament.  This  is  a  common  seat 
in  light  horses  which  do  fast  work. 

3.  Below  the  fetlock,  immediately  above  the  heels.  This  is  most 
commonly  met  with  in  race-horses. 

Sprain  of  the  perforatus  tendon  only,  is  met  with  most  frequently  in 
the  following  situations  : 

1.  In  the  middle  third  of  the  metacarpal  region. 

2.  Immediately  behind  the  fetlock,  slightly  below  the  second  seat 
given  in  sprain  of  the  perforans. 

3.  At  the  bifurcation  of  the  tendon,  just  above  its  insertion. 

In  all  cases  some  of  the  tendon  fibres  are  ruptured,  and  there  is 
injury  to  the  sheath,  which  may  be  lacerated.  Exudation  takes  place 
as  a  result  of  the  inflammation  set  up,  and  the  exudate  accumulates  in 
the  lymphatic  spaces. 

Repair  may  take  place  and  leave  no  permanent  thickening,  but  as  a 
rule  the  tendons  remain  thickened.  The  degree  of  the  injury  varies 
from  rupture  of  a  few  fibres  to  almost  complete  rupture  of  the  tendon. 
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Occasionally  the  chronic  enlargement  remains  on  one  side  of  the  tendon 
only.  At  other  times  the  thickened  portion  is  very  short — only  about 
an  inch  in  length. 

In  all  cases  the  swelling  in  the  early  stage  is  due  to  inflammatory 
exudate  or  h;cmorrhagic  extravasation,  or  both,  but  the  chronic  swelling 
is  the  result  of  a  new  growth  of  fibrous  tissue. 

As  regards  causation,  the  tendons  may  be  sprained  by  slipping,  or 
landing  on  loose  ground  when  jumping,  or  by  the  taking  of  a  false  step. 
In  heavy  horses  the  tendons  are  frequently  sprained  through  sudden 
tension  being  thrown  upon  them  when  starting  a  big  load,  or  in  holding 
back  the  load  when  descending  a  hill.  Young  animals  frequently  sprain 
their  tendons  through  slipping  when  galloping  in  wet  weather. 

The  symptoms  presented  vary  according  to  the  tendon  sprained. 
When  the  perforans  is  affected  lameness  invariably  occurs,  the  degree  of 
which  is  in  proportion  to  the  severity  of  the  sprain.  When  resting,  the 
animal  either  advances  the  foot  three  or  four  inches  in  front  of  the 
opposite  foot,  or  holds  it  opposite  the  other  foot  with  the  fetlock 
knuckled  (this  relieves  the  tension  on  the  affected  tendon).  There  is 
swelling  at  the  seat  of  the  sprain,  which  is  very  painful  to  the  touch. 

There  are  several  affections  which  may  be  mistaken  for  a  sprain  of 
the  tendon  in  the  early  stages.  It  may  be  symptomatic  of  pricked  foot, 
crushed  heel,  a  tread,  corn,  or  a  sand  crack,  any  of  which  may  give  rise 
to  a  swelling  over  the  tendons.  It  is  thus  necessary  to  examine  the 
whole  limb  most  carefully  after  the  manner  indicated  in  our  superficial 
examination,  and  to  have  the  shoe  removed  before  giving  a  definite 
opinion. 

After  the  lapse  of  twenty-four  hours  the  condition  is  much  more 
easily  diagnosed,  and  the  sprained  part  is  then  very  sensitive  to  the 
touch. 

Sprain  of  the  perforatus  tendon  is  very  different.  It  may  exist 
without  much  lameness,  and  the  animal  may  even  trot  fairly  well.  In 
this  case  we  usually  get  what  is  commonly  known  as  "  bowed  sinew." 


Plate  XXVI 


A — THE    SUBCARPAL    LIGAMENT 

I.  Skin.  2.  Fascia.  3.  Edge  of  suspensory  ligament.  4.  Tendon  of  flexor  perforatus.  5.  Subcarpal 
or  check  ligament.  6.  Tendon  of  flexor  perforans.  7.  Fascia  (reflected).  N.B. — The  tendons  have 
been  drawn  slightly  backwards. 

B. — SEAT  OF  TENOTOMY  OF  THE  FLEXORS  OF  THE  DIGIT,  ETC. 

I.  Skin.  2.  Internal  plantar  nerve.  3.  Internal  metacarpal  vein.  4.  Fascia.  5.  Large  metacarpal 
artery.  6.  Tendon  of  flexor  perforans.  8.  Tendon  of  flexor  perforatus.  7.  Inner  branch  of  suspensory 
ligament  exposed. 
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An  animal  with  "  sprung  sinews  "  may  do  well,  and  work  satisfactorily 
tor  years.  In  other  cases  where  the  sprain  is  severe,  shortening  of 
the  tendon  may  occur,  and  lameness  is  then  permanent. 

Treatment  of  sprained  perforans  tendon  depends  upon  the  age, 
degree,  and  situation  of  the  injury.  If  the  case  is  recent,  and  seen 
within  from  twelve  to  twenty-four  hours,  pressure  should  be  applied  by 
means  of  dry  compresses,  several  layers  of  cotton  wool  being  used,  and 
the  limb  is  then  bandaged  from  the  coronet  upwards.  The  heel  of  the 
shoe  should  be  raised  as  soon  as  possible.  The  object  of  doing  this  is 
evident,  as  it  eases  the  tension  on  the  damaged  tendon.  The  compress 
need  not  be  moved  for  two  or  three  days,  and  if  it  should  work  loose  it 
should  be  replaced  immediately.  This  method  of  treatment  should  be 
adopted  continuously  for  about  a  week,  when,  if  the  sprain  be  not  very 
severe,  it  will  be  found  that  the  swelling  has  greatly  diminished,  and 
the  animal  places  the  foot  flat  upon  the  ground  and  bears  weight  with 
the  limb.  The  object  of  the  compress  is  to  cause  reabsorption  of  the 
exudate  and  prevent  further  exudation. 

In  older  cases  hot  fomentations  should  at  first  be  utilised,  followed 
by  some  spirituous  cooling  lotion,  and  when  pain  has  subsided  this 
treatment  is  frequently  followed  by  firing  and  blistering  the  part.  Cases 
treated  in  this  way  are,  however,  frequently  not  successful,  a  common 
result  being  that  the  tendon  becomes  shortened  owing  to  contraction  of 
the  newly  formed  connective  tissue  ;  the  heel  is  raised  from  the  ground 
as  a  result,  and  the  fetlock  is  knuckled.  To  give  temporary  relief  in 
such  cases  the  operation  of  tenotomy,  which  has  already  been  described, 
is  performed. 

Cases  of  old-standing  sprains  in  cart  horses  are  frequently  treated  by 
performing  median  neurectomy.  By  this  means  the  pain  is  relieved,  but 
mechanical  lameness  frequently  remains. 

In  sprain  of  the  perforans  tendon  in  colts  good  results  follow  if  the 
foot  be  shod  with  high  heels,  and  the  animal  be  turned  into  a  loose- 
box  or  straw  yard.      In   all  cases  of  perforans  sprain  complete  rest  for  a 


period  of  about  three  months  is  absolutely  essential,  and  long  after  active 
treatment  has  been  discontinued  cold  douches  are  necessary,  and  even 
blisters  may  prove  very  beneficial. 

In  cases  of  perforatus  sprain  the  treatment  is  similar,  but  it  is  much 
more  hopeful.  In  recent  cases  the  pressure  treatment  is  usually  com- 
pletely successful,  and  a  considerable  measure  of  success  attends  the 
treatment  of  old  cases  by  cold  applications,  firing,  and  blistering. 

When  both  tendons  are  sprained  treatment  is  less  hopeful,  and  is 
still  more  difficult  when  the  suspensory  ligament  is  also  involved. 


BREAKDOWN 

This  is  a  term  which  has  a  very  loose  application.  A  race-horse  is 
sometimes  said  to  break  down  if  he  falls  suddenly  lame.  According  to 
Macqueen,  the  term  should  be  applied  to  cases  in  which  the  flexor  tendons 
are  ruptured  and  the  suspensory  ligament  is  lacerated.  The  fetlock  sinks, 
and  either  rests  upon  or  is  close  to  the  ground.  Fracture  of  the  sesa- 
moid bones  may  occur  as  a  complication.  The  fetlock  also  sinks  a  little 
towards  the  affected  side  in  cases  of  rupture  of  one  of  the  divisions  of  the 
suspensory  ligament.  These  cases  are  trivial  as  compared  with  the 
condition  under  consideration,  and  it  is  important  to  distinguish  carefully 
between  rupture  of  the  tendons  and  rupture  of  the  ligament  only.  There 
will  be  no  difficulty  in  diagnosis  if  it  be  remembered  that  the  fetlock 
cannot  sink  to  the  ground  unless  the  tendons  be  ruptured. 

Common  seats  of  rupture  are  at  the  insertions  of  the  tendons,  where 
the  check  ligament  is  united  to  the  perforans,  and  a  few  inches  above 
the  fetlock. 

Rupture  occurs  as  the  result  of  some  violent  effort  on  the  part  of  the 
animal,  such  as  rearing,  jumping,  buck-jumping,  kicking  in  hobbles,  &c. 
It  occasionally  occurs  as  a  result  of  the  animal  being  pulled  up  too 
suddenly,  and  at  times  mares  are  found  with  their  tendons  ruptured 
after  having  been  served  by  a  stallion. 


Plate  XXVII. — Off  Fore  Limb.  Outer  Aspect  showing  Sheaths  at  Fetlock 
I.  Tendon  of  extensor  pedis.  2.  Tendon  of  extensor  suffraginis.  3.  Subcarpal  or  check  ligament. 
4.  Tendon  of  flexor  perforatus.  5.  Connecting  branch  between  tendons  of  extensor  pedis  and 
extensor  suffraginis.  6  and  14.  Tendon  of  flexor  perforans.  7.  Button  of  outer  small  metacarpal 
bone.  8.  Suspensory  ligament.  9.  Bulging  of  synovial  membrane  of  fetlock  joint  (position  of 
articular  windgall).  10.  Superior  bulging  of  great  sesamoid  sheath  (usual  position  of  tendinous 
windgall).     12  and  13.  Other  bulgings  of  ditto.     11.  Outer  division  of  suspensory  ligament. 
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It  will  be  gathered  from  what  has  been  said  that  diagnosis  is  not 
very  difficult. 

The  treatment  is  to  apply  a  plaster  bandage  to  the  limb  and  sling 
the  animal  for  about  six  weeks.  After  removing  the  bandage  allow  an 
interval  of  about  a  week  to  elapse  before  firing  and  blistering  the 
swollen  part. 


THE   METACARPO-PHALANGEAL   OR  GREAT  SESAMOID 
SHEATH 

This  is  found  in  the  channel  between  the  sesamoid  bones.  The 
anterior  face  is  formed  by  the  posterior  surfaces  of  the  bones,  which  are 
covered  by  smooth  cartilage  concave  from  side  to  side.  Below  this 
the  sheath  is  bounded  anteriorly  by  the  superficial  vertical  inferior 
sesamoidean  ligament  and  by  the  posterior  surface  of  the  glenoidal  or 
complementary  cartilage  of  the  pastern  joint.  The  tube  is  completed 
posteriorly  by  an  expanded  membranous  sheet,  which  is  attached  to  the 
back  of  the  perforatus  tendon.  This  sheet  is  attached  laterally  by  three 
fibrous  bands  to  the  phalanges. 

An  extensive  synovial  membrane  covers  the  walls  of  the  tube  thus 
formed,  and  is  reflected  on  to  the  tendons  of  the  superficial  and  deep 
flexors. 

Superiorly  this  membrane  extends  upwards  to  the  level  of  the 
button  of  the  small  metacarpal  bone,  and  the  incision  in  flexor  tenotomy 
should  thus  be  made  above  the  level  of  the  button.  The  superior 
extremity  of  the  membrane  forms  a  bulging,  in  front  of  which  is  the 
corresponding  branch  of  the  suspensory  ligament,  whilst  behind  it  is  the 
perforans  tendon,  the  branch  of  the  suspensory  separating  this  membrane 
from  the  synovial  membrane  of  the  fetlock  joint. 

Immediately  below  the  sesamoid  bone  the  synovial  membrane 
presents   a   small   cul-de-sac   which    appears   behind   the   branch    of   the 
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suspensory  ligament  which  is  passing  downwards  and  forwards  to  join 
the  extensor  pedis  tendon,  whilst  below  this  again  is  another  dilatation 
which  makes  its  appearance  below  the  fibrous  band  which  passes  from 
the  external  aspect  of  the  suffraginis  to  the  back  of  the  perforatus 
tendon. 


TENDINOUS  WINDGALL 

When  the  synovial  membrane  of  this  sheath  is  abnormally  distended 
as  a  result  of  chronic  synovitis,  what  are  known  as  tendinous  windgalls 
make  their  appearance. 

Chronic  synovitis  is  set  up  as  a  result  of  premature  work,  violent 
exertion,  or  slipping  when  jumping,  or  it  may  be  due  to  a  weak  con- 
formation of  the  part  transmitted  from  the  sire  and  dam. 

There  is  an  increased  secretion  of  synovia,  with  the  result  that  the 
membrane  becomes  tightly  distended.  No  distension  can  occur  in  the 
posterior  direction,  on  account  of  the  powerful  sheet  which  covers  the 
back  of  the  perforatus  tendon.  Consequently  we  find  that  as  the 
condition  progresses  prominent  rounded  swellings  make  their  appearance 
in  the  position  of  the  culs-de-sac  which  have  been  described,  since  these 
are  situations  where  there  is  least  resistance  to  the  outward  bulging  of 
the  membrane. 

At  first  the  swellings  are  soft  and  compressible,  and  pressure  on  the 
enlargement  above  the  fetlock  will  cause  a  diminution  in  its  size  and 
a  corresponding  increase  in  the  size  of  the  bulgings  below  the  joint. 
Later  the  walls  of  the  gall  become  much  thicker  and  the  cavity 
diminishes.  In  the  latest  stages  the  marked  diminution  in  the 
size  of  the  cavity  leads  to  increased  tension  on  its  walls.  The 
swelling  is  not  now  compressible,  is  more  solid,  and  mav  even  become 
ossified. 

There  is  no  difficulty  in  diagnosis,  since  the  enlargement  can  usually 
be  seen.      It   is  only  in    exceptional  cases   that  lameness  occurs,  and  in 
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these  cases  the  swellings  are  of  great  size,  and  their  interference  with  the 
action  of  the  joint  is  mechanical. 

Chronic  swellings,  particularly  when  ossified,  are  not  likely  to  yield 
to  treatment.  In  recent  cases  complete  rest  should  be  procured,  and 
pressure  bandages  of  linen  wrung  out  of  cold  water  applied.  This 
should  be  continued  until  the  skin  covering  the  gall  is  quite  cool,  a 
condition  which  w^ill  be  brought  about  in  from  seven  to  fourteen  days, 
when  the  swelling  may  be  line-fired  and  blistered. 

Some  operators  evacuate  the  contents  of  the  sheath,  and  inject  a  weak 
solution  of  iodine.  For  this  purpose  Dean's  aspirator  is  the  best 
instrument.  Although  not  a  method  to  be  recommended,  there  is 
much  less  risk  attached  to  adopting  this  method  in  treating  the  cases 
under  consideration  than  in  treating  distensions  of  the  synovial  mem- 
brane of  the  joint,  i.e.,  articular  windgalls. 
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This  great  ligament  is  almost  equal  in  thickness  to  the  perforans 
tendon.  By  its  attachments  to  the  sesamoid  bones  it  helps  to  support 
the  great  weight  which  is  thrown  upon  the  fetlock.  Just  as  the 
posterior  surface  of  the  perforans  tendon  is  intimately  connected  with 
the  anterior  surface  of  the  tendon  of  the  perforatus  by  connective  tissue, 
so  is  its  anterior  surface  connected  with  the  back  of  the  suspensory 
ligament  in  the  lower  two-thirds  of  the  cannon  region.  In  the  upper 
third  the  check  ligament  is  interposed  between  the  suspensory  ligament 
and  the  tendon. 

It  frequently  happens  that,  in  cases  of  severe  sprain  of  the  perforans 
tendon  followed  by  fibrous  thickening,  the  suspensory  ligament  is  in- 
volved, and  the  ultimate  result  is  that  we  get  contraction  or  shortening 
of  both.  An  abnormally  short  suspensory  ligament  may  also  in  rare 
cases  be  due  to  congenital  malformation.     But  where  either  case  prevails 
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one  of  the  methods  of  treatment  indicated  is  to  divide  the  ligament. 
This  operation  is  called  Desmotomy,  and  the  method  of  performing  it  is 
as  follows  : — 

The  seat  selected  is  in  the  lower  third  of  the  cannon  region  and  on 
the  outer  aspect  of  the  limb.  The  ligament  in  the  upper  half  of  this 
region  is  deeply  seated,  and  concealed  from  the  touch  of  the  operator  by 
the  thickness  of  the  small  metacarpal  bone.  But  it  will  be  remembered 
that  this  bone  gradually  decreases  in  thickness  from  above  downwards,  so 
that  along  the  lower  third  of  the  large  metacarpal  bone  the  edge  of  this 
ligament  may  be  felt,  and  for  this  reason  the  lower  third  is  selected  as 
the  seat  of  operation.  Another  reason  is  that  the  small  interosseous 
arteries  which  are  situate  between  the  small  and  large  metacarpal  bones 
diminish  rapidly  in  size  as  they  descend,  so  that  their  accidental  section 
during  the  operation  at  this  point  would  not  be  attended  by  very  serious 
consequences. 

The  cutaneous  incision  should  be  made  on  the  edge  of  the  ligament, 
just  behind  the  metacarpal  bone.  The  position  of  this  incision  is 
therefore  immediately  in  front  of  the  vessels  and  nerves  with  which  we 
were  concerned  in  perforans  tenotomy.  The  spatula  is  introduced,  and 
insinuated  across  the  posterior  surface  of  the  ligament  and  between  it 
and  the  perforans.  A  path  having  thus  been  made,  the  tenotome  is 
passed  in,  with  the  blade  flatwise  as  in  tenotomy.  The  handle  of  the 
instrument  (which  in  this  case  should  have  a  straight  blade)  is  now 
twisted,  and  its  cutting  edge  directed  forwards  towards  the  ligament. 
Pressure  is  then  applied  to  the  tenotome,  and  the  ligament  is  severed 
from  behind  forwards,  the  tenotome  being  simultaneously  withdrawn. 
There  should  be  no  fear  of  injury  to  the  metacarpal  vessels  or  plantar 
nerves,  since  these  structures  are  behind  the  blunt  border  of  the  tenotome. 

In  an  animal  with  a  well-formed  limb  the  branches  into  which  the 
suspensory  ligament  divides  are  almost  equal  in  length.  But  it  not 
infrequently  happens  that  young  animals  are  met  with  where  one  of  the 
branches  is  much  longer  than   the  other.     This   leads    to  an  unsightly 
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Plate  XXVIII. — The  Sesamoidean  Ligaments 
A. — superficial  dissection 
I.    Splint  bone.      2.    Suspensory   ligament.      3.    Fibro-cartilage   at   back   of  sesamoid   bones. 
4.  Oblique   band  of  middle  division  of  inferior  sesamoidean  ligament.       5.   Superficial  band 
of  inferior  sesamoidean  ligament.     6.  Complementary  cartilage.     7.  Sesamoid  bone.     8.  Lateral 
cartilage.     9.  Tendon  of  flexor  perforans. 


B. 


-deeper  dissection 


I.  Suspensory  ligament.  2.  Inter-sesamoidean  ligament.  3.  Sesamoid  bone.  4  and  5.  Oblique 
and  vertical  bands  of  middle  division  of  inferior  sesamoidean  ligament.  6.  Inferior  articular 
surface  of  os  suffraginis.  7.  Cut  surface  of  complementary  cartilage.  8.  Lateral  ligament  of 
pastern  joint.     9.   Navicular  bone.      10.  Lateral  cartilage,      n.  Tendon  of  flexor  perforans. 
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bending  of  the  foot  towards  the  side  of  the  shorter  division  of  the 
ligament,  and  we  have  what  is  known  as  congenital  malformation  of 
the  fetlock,  due  primarily  to  the  condition  of  the  ligament. 

The  treatment  is  obviously  desmotomy  of  the  shorter  of  the  two 
branches,  after  which  the  limb  may  be  forcibly  straightened.  This 
operation  is  sometimes  performed  where  the  branch  is  crossing  the 
sufFraginis.  In  this  position  the  operation  is  extremely  simple,  as  it  only 
necessitates  a  small  incision  being  made  transversely  across  the  liga- 
mentous band,  when  the  subcutaneous  ligament  may  be  severed  either 
with  or  without  exposing  it  through  the  cutaneous  incision.  If  it  is 
desired  to  bring  the  ligament  through  the  cutaneous  opening  before 
section,  this  will  be  facilitated  by  making  the  incision  along  the  line 
of  direction  of  the  ligament.  But  the  o])eration  in  this  situation 
is  not  always  attended  with  successful  results,  on  account  of  the 
attachment  of  the  ligament  to  the  sesamoid  bone.  It  is  therefore 
frequently  advisable  to  adopt  a  seat  above  this  attachment,  e.g., 
immediately  below  the  point  where  the  ligament  divides,  when 
the  incision  is  made  at  a  level  which  is  from  two  to  three  inches 
lower  down  the  limb  than  that  selected  for  performing  desmotomy  of 
the  whole  ligament.  In  this  case  careful  dissection  is  necessary  to 
expose  the  ligament,  which  is  here  somewhat  cord-like  in  appearance. 
A  curved  tenaculum  similar  to  one  used  in  neurectomy  may  then  be 
passed  beneath  the  ligament,  and  the  latter  exposed  through  the 
cutaneous  opening  and  divided  with  a  knife  or  a  pair  of  scissors,  as  in 
neurectomv. 


CHAPTER    VII 

THE  NERVES 

The  nerves  which  supply  the  fore  Hmb  are  given  off  from  the  brachial 
plexus.  This  is  formed  by  the  inferior  primary  divisions  of  the  sixth, 
seventh,  and  eighth  cervical  and  the  first  and  second  dorsal  nerves.  The 
w^hole  of  each  of  these  primary  divisions  is  not,  however,  expended  in 
forming  the  plexus.  The  division  of  the  sixth  cervical  sends  quite  a 
slender  contributory  filament.  The  divisions  of  the  seventh  and  eighth 
cervicals  pass  to  it  in  their  entirety,  with  the  exception  of  the  small 
branch  which  each  gives  off  to  the  sympathetic  cord.  The  whole  of  the 
first  dorsal  root  runs  to  the  plexus  excepting  two  slender  filaments,  one 
of  which  is  its  contribution  to  the  sympathetic  and  the  other  is  an 
intercostal  branch,  but  in  the  case  of  the  second  dorsal  nerve  we  have  a 
large  intercostal  nerve  in  addition  to  a  communicating  filament  to  the 
sympathetic,  detached  before  the  nerve  passes  to  the  plexus. 

The  dorsal  roots  of  the  plexus  turn  round  the  anterior  border  of  the 
first  rib  near  its  upper  extremity,  where  the  bone  presents  a  smooth 
impression  indicating  the  position  of  the  nerves.  Here  they  meet  with 
the  cervical  roots  and  form  a  flat  band  which  passes  out  between  the 
superior  and  inferior  divisions  of  the  scalenus  muscle.  The  relation  of 
the  roots  of  the  plexus  to  the  first  rib  is  important,  and  will  be  again 
referred  to  in  dealing  with  radial  paralysis  ;  and  it  should  be  noted  that 
the  posterior  border  of  the  fasciculus  bends  round  the  rib,  and  the 
vertebral  artery  and  vein  are  related  here  to  its  deep  fiice. 
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Leaving  the  interval  between  the  two  divisions  of  the  scalenus,  the 
plexus  passes  to  the  inner  aspect  of  the  shoulder  joint,  and  is  found  in 
the  axillary  space,  where  a  most  intricate  network  is  found  surrounded 
by  a  quantity  of  loose  areolar  tissue. 

Paralysis  of  the  Brachial  Plexus 

Cases  of  Paralysis  of  the  Brachial  Plexus  have  been  frequently 
recorded.  The  causes  vary  considerably.  Occasionally  it  is  due  to  the 
presence  of  a  tumour  in  the  cranial  cavity  and  consequent  pressure  on 
the  brain. 

A  peculiar  case  is  recorded  by  Dollar  as  having  occurred  at  the 
clinique  at  Alfort.  "  A  horse  was  cast  and  kept  down  for  a  long  time. 
On  rising  it  showed  complete  paralysis  of  one  fore  limb.  Post  mortem 
examination  showed  that  the  brachial  plexus  had  been  bruised  and 
paralysed  by  a  bony  tumour  on  the  second  rib." 

Profuse  haemorrhage  into  the  axillary  space  may  also  bring  about 
paralysis  owing  to  the  pressure  of  the  extravasated  blood  on  the  plexus. 
Cases  of  temporary  paralysis  have  also  been  attributed  to  shocks  from 
electric  currents,  and  lightning  strokes. 

Since  the  whole  of  the  nerve-supply  to  the  limb  comes  from  the 
plexus,  when  the  latter  is  paralysed  there  is  entire  loss  of  voluntary 
muscular  movement.  Very  little  can  be  done  other  than  to  apply 
massage  and  mild  counter-irritants  to  the  muscles,  to  prevent  atrophy. 


The  Nerve  to  the  Serratus  Magnus,  Superior  Thoracic  Nerve 
OR  Respiratory  Nerve  of  Bell 

Contributory  branches  to  this  nerve  are  given  off  by  the  seventh  and 
eighth  cervical  roots  respectively.  The  two  branches  pierce  the  upper 
division  of  the  scalenus  muscle  and  then  unite,  and  the  nerve  thus  formed 
takes  a  horizontal  course  backwards   on   the  outer   aspect  of  the  thorax. 
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where  it  lies  on  the  serratus  magnus  muscle  to  which  it  is  distributed, 
its  branches  being  given  off  to  the  muscle  in  a  regular  manner  upwards 
and  downwards.  The  main  nerve  crosses  the  direction  of  the  fibres  of 
the  serratus  magnus. 

Sl'BCUTANEOtJS    ThORACIC    NeRVE 

This  is  a  very  long  nerve,  which  arises  from  the  eighth  cervical  and 
the  dorsal  roots  of  the  plexus  in  close  relationship  to  the  ulnar  nerve.  It 
passes  on  to  the  deep  surface  of  the  large  head  of  the  triceps  extensor 
cubiti  muscle,  and  subsequently  follows  the  course  of  the  spur  vein  which 
is  placed  below  the  nerve,  and  with  which  it  runs  to  the  flank.  It 
terminates  in  the  panniculus  muscle. 

The  branches  given  off  by  this  nerve  during  its  course  are  also 
distributed  to  the  panniculus,  on  the  deep  face  of  which  they  assist  in 
forming  the  network  of  nerve  fibres  to  which  the  terminal  filaments  of 
the  intercostal  nerves  also  contribute. 

One  of  its  branches  unites  with  a  large  perforating  branch  from  the 
second  and  third  intercostal  nerves,  and  the  trunk  thus  formed  winds 
round  the  inferior  border  of  the  latissimus  dorsi  muscle  across  the  back 
of  the  limb,  to  be  distributed  to  the  panniculus  muscle  in  the  region  of 
the  shoulder  and  arm. 


The  Inferior  Thoracic  Nerves  or  Nerves  to  the   Pectoral 
Muscles 

The  anterior  deep  pectoral  muscle  is  supplied  by  a  nerve  which 
derives  its  fibres  from  the  seventh  and  eighth  cervical  roots. 

The  two  divisions  of  the  superficial  pectoral  derive  their  supply  from 
a  nerve  which  comes  from  the  two  roots  of  the  median  nerve.  This 
nerve  passes  between  the  anterior  and  posterior  deep  pectoral  muscles  to 
gain  the  superficial  pectorals. 
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The  posterior  deep  pectoral  is  usually  supplied  by  two  nerves,  one 
of  which  is  derived  from  the  posterior  root  of  the  median  and  is  distri- 
buted to  the  anterior  portion  of  the  muscle.  The  other  is  given  off 
with  the  subcutaneous  thoracic  nerve,  and  runs  to  the  posterior  portion 
of  the  muscle. 

The  Nerve  to  the  Latissimus  Dorsi 

This  nerve  passes  backwards  from  the  plexus  across  the  subscapularis 
and  teres  major  muscles  to  reach  the  muscles  which  it  supplies.  The 
eighth  cervical  and  the  dorsal  roots  of  the  plexus  supply  the  fibres  of 
this  nerve. 

The  Nerve  to  the  Teres  Major 

This  nerve  has  a  common  origin  from  the  plexus  with  the  circumflex 
nerve.  It  takes  a  course  downwards  and  backwards,  crossing  the  sub- 
scapularis muscle  and  the  branch  of  the  subscapular  artery  which  runs 
along  the  glenoid  border  of  the  scapula,  to  reach  the  teres  major  muscle 
which  it  supplies. 

The  Subscapular  Nerves 

There  are  usually  two  of  these,  and  their  fibres  come  from  the  cervical 
roots  of  the  plexus.  They  split  up  into  a  number  of  short  filaments 
which  enter  the  subscapularis  muscle. 


The  Circumflex  Nerve 

This  is  sometimes  called  the  axillary  nerve.  It  is  a  nerve  of  con- 
siderable size,  and  its  fibres  are  derived  from  the  sixth  (occasionally), 
seventh,  and  eighth  cervical  roots  of  the  plexus. 

It  takes  a  course  downwards  and  backwards  on  the  subscapularis 
muscle   to   the  line   of  apposition   of  this    muscle   and    the   teres   major. 
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Here  the  nerve  crosses  the  subscapular  artery,  and  subsequently  accom- 
panies the  posterior  circumflex  artery  round  the  back  of  the  shoulder 
joint.  As  it  passes  round  the  joint  it  gives  off  a  slender  filament  to 
the  small  scapulo-humeralis  gracilis  muscle. 

It  then  passes  through  the  triangular  space  bounded  by  the  teres 
minor  and  the  large  and  middle  heads  of  the  triceps  extensor  cubiti 
muscle,  and  is  now  placed  on  the  deep  face  of  the  deltoid,  where  it 
splits  up  into  a  number  of  branches  which  supply  the  teres  minor,  the 
deltoid,  and  the  mastoido-humeralis  muscles,  and  the  skin  on  the  outer 
aspect  of  the  shoulder  and  for  some  distance  down  the  front  of 
the  arm. 

THE  SUPRASCAPULAR  NERVE 

The  fibres  of  this  nerve  come  from  the  sixth,  seventh,  and  eighth 
cervical  divisions  of  the  plexus.  It  is  a  very  short  nerve,  but  its 
thickness  is  considerable.  At  first  it  runs  for  a  short  distance  backwards 
between  the  levator  anguli  scapula?  and  the  anterior  deep  pectoral 
muscle,  to  place  itself  in  company  with  the  suprascapular  artery. 

It  passes  into  the  interstice  between  the  subscapularis  and  the  supra- 
spinatus  muscles,  and  turns  round  the  coracoid  border  of  the  scapula 
between  its  middle  and  lower  thirds  to  gain  its  dorsal  surface.  It  gives 
off  a  number  of  small  filaments  for  the  supply  of  the  supraspinatus 
muscle,  and  passes  into  the  infraspinous  fossa  by  crossing  the  spine  of 
the  scapula  to  supply  the  muscle  which  the  fossa  accommodates,  namely, 
the  infraspinatus. 


PARALYSIS  OF  THE  SUPRASCAPULAR  NERVE 

Paralysis  of  the  suprascapular  nerve  leads  to  a  most  peculiar  lameness 
to  which  the  name  "  shoulder  slip  "  is  frequently  given. 

During  its  course  the  nerve  presents  the  greatest  liability  to  injury 
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where  it  curves  round  the  coracoid  border  of  the  scapula.  Violent 
blows  over  this  area  such  as  the  animal  receives  when  colliding  with 
trees,  door  frames,  or  other  firm  objects,  are  very  frequently  the  cause. 
Another  cause  is  undue  tension  thrown  upon  the  nerve  when  the 
shoulder  becomes  pressed  forcibly  backwards.  Cases  have  also  been 
reported  of  paralysis  of  this  nerve  resulting  from  casting  where  the 
subject  has  been  kept  down  for  a  considerable  length  of  time. 

It  is  upwards  of  a  century  since  attention  was  first  drawn  to  this 
lameness,  and  it  was  attributed  to  various  causes,  but  was  most  fre- 
quently associated  with  some  injury  to  the  infraspinatus  muscle  or  its 
tendons  of  insertion.  Gunther  first  ascertained  that  it  was  the  result  of 
paralysis  of  this  nerve. 

The  first  symptom  which  presents  itself  is  loss  of  power  in  the 
supraspinatus  and  infraspinatus  muscles,  which  are  supplied  by  this  nerve. 
Dollar  in  his  translation  of  Moller's  Surgery  also  includes  the  two  teres 
muscles.  The  teres  major,  however,  derives  its  innervation  from  a 
special  nerve  which  leaves  the  brachial  plexus  in  conjunction  with  the 
circumflex  nerve,  whilst  the  circumflex  nerve  itself  supplies  the  teres 
minor. 

The  attachments  of  the  tendons  of  these  muscles  and  the  influence 
which  the  muscles  exert  in  maintaining  the  head  of  the  humerus  in 
position  in  the  glenoid  cavity  have  already  been  explained.  This 
influence  is  now  lost,  and  since  these  two  tendons  played  the  part  of  a 
powerful  external  lateral  ligament,  the  result  is  that  when  pressure  is 
placed  upon  the  limb  the  humeral  head  rotates  in  the  cavity,  and  since 
the  subscapularis  and  biceps  are  not  affected,  the  head  is  pressed 
outwards,  a  movement  which  is  plainly  visible  and  which  is  permitted 
by  the  loose  manner  in  which  the  only  true  ligament  of  the  joint, 
namely  the  capsular,  is  attached  to  the  bones.  This  peculiar  and 
characteristic  slipping  out  of  position  of  the  head  of  the  humerus  gave 
rise  to  the  term  "  shoulder  slip." 

As  the  disease  progresses  we  get  atrophy  of  the  two  muscles  lying  in 
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the  fossa?  on  the  dorsum  of  the  scapula.  The  bulk  of  their  bellies  being 
reduced,  the  length  of  their  longitudinal  axes  becomes  apparently  increased, 
with  the  result  that  there  is  still  greater  relaxation  of  the  tendons  which 
play  the  part  of  retaining  structures  on  the  outer  side  ot  the  joint  and  as 
a  consequence  the  "  slipping  out  "  of  the  head  of  the  humerus  becomes 
still  more  pronounced.  Another  feature  of  the  disease  now  is  the 
greater  prominence  into  which  the  spine  of  the  scapula  is  brought 
owing  to  the  atrophy  of  the  muscles  which  lie  on  either  side  of  it. 

Prognosis  should  be  guarded,  since  unsuccessful  results  frequently 
follow  treatment.  Very  little  can  be  done  to  restore  the  injured  nerve  to 
its  pristine  condition.  Upon  the  first  appearance  of  lameness,  however, 
the  muscles  should  be  massaged,  and  a  counter-irritant  applied  to  the 
parts  with  friction,  to  endeavour  to  maintain  the  bulk  of  the  muscles  and 
arrest  atrophy. 

Subcutaneous  injections  of  veratrin  and  oil  of  turpentine  are  also 
recommended. 


THE  MUSCULO-SPIRAL  (OR  RADIAL)  NERVE 

During  the  course  of  dissection  of  the  brachial  plexus  this  nerve  is 
recognised  without  much  difficulty  by  the  fact  that  it  is  much  the 
thickest  of  the  nerves  given  off  by  the  plexus.  Its  fibres  are  derived 
for  the  greater  part  from  the  dorsal  roots  of  the  plexus,  but  it  also 
receives  slender  contributions  from  the  seventh  and  eighth  cervical 
roots. 

Leaving  the  plexus,  the  nerve  at  first  lies  on  the  deep  face  of  the  sub- 
scapularis  muscle,  along  which  it  runs  in  a  direction  which  is  downwards 
and  backwards,  being  here  placed  behind  the  ulnar  nerve,  which 
separates  it  from  the  median  nerve  and  its  accompanying  vessels.  It 
next  crosses  the  long  branch  of  the  subscapular  artery  and  passes  on  to 
the  surface  of  the  teres  major  muscle.  Crossing  tlie  artery  to  the 
latissimus  dorsi  muscle,  it  continues  its  downward  course  parallel  to  the 
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brachial  vessels  until  it  arrives  at  the  point  where  the  deep  humeral 
artery  is  given  off  from  the  brachial.  Here  the  nerve  disappears  from 
view  by  passing  in  front  of  the  large  head  of  the  triceps  extensor  cubiti 
muscle  and  between  this  muscle  and  the  brachialis  anticus.  It  accom- 
panies the  branch  of  the  deep  humeral  artery  round  the  musculo-spiral 
groove,  where  the  nerve  will  be  found  lying  on  the  posterior  border  of 
the  brachialis  anticus  muscle.  By  following  the  muscle  named  the 
nerve  gains  the  front  of  the  elbow  joint.  In  this  situation  it  will  be 
found  to  be  deeply  placed  between  the  extensor  metacarpi  magnus 
outwardly  and  the  brachialis  anticus  inwardly,  in  company  with  the 
anterior  radial  artery.  The  remainder  of  its  course  is  in  an  almost 
v^ertical  direction  along  the  anterior  aspect  of  the  shaft  of  the  radius, 
where  it  is  covered  by  the  extensor  pedis  muscle,  and  its  ultimate 
termination  is  in  the  extensor  metacarpi  obliquus  muscle,  which  muscle 
it  supplies,  and  before  entering  which  it  splits  up  into  two  filaments. 

During  its  course  the  musculo-spiral  nerve  gives  off  the  following 
branches  :— 

(i)  A  thick  but  short  branch  is  given  off  before  the  nerve  disap- 
pears in  front  of  the  caput  magnum.  This  divides  into  branches  which 
take  an  upward  direction,  pass  round  the  common  tendon  of  insertion 
of  the  teres  major  and  latissimus  dorsi  muscles,  and  penetrate  the  great 
head  of  the  triceps  extensor  cubiti,  and  branches  which  descend  and 
terminate  either  in  the  caput  medium  or  parvum,  or  in  the  lower  portion 
of  the  caput  magnum. 

(2)  Another  branch,  which  is  long  and  slender,  is  given  off  before  the 
nerve  passes  behind  the  humerus.  This  nerve  runs  to  supply  the  scapulo- 
ulnaris  muscle,  which  it  enters  on  its  inner  aspect. 

(3)  Whilst  the  nerve  is  twisting  round  the  back  of  the  arm  it  gives 
off  filaments  which  supply  the  middle  head  of  the  triceps,  and  also  the 
anconeus  muscle,  and  in  addition  a  number  of  small  filaments  which 
descend  the  anterior  aspect   of  the  arm  subcutaneously. 

(4)  When  it  reaches  the  front  of  the  limb,   large  branches  are  given 
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off  which  supply  the  extensor  metacarpi  magnus,  the  extensor  pedis,  and 
the  extensor  suffraginis.  These  branches  are  given  off  at  the  front  of 
the  elbow  joint,  where  the  musculo-spiral  nerve  is  placed  between  the 
brachialis  anticus  and  extensor  metacarpi  magnus. 

(5)  A  small  branch  is  given  off  which  runs  between  the  extensor 
pedis  muscle  and  the  radius,  and  near  the  radio-ulnar  arch  it  enters  the 
flexor  metacarpi  externus  muscle,  which  it  supplies. 

Summarising  the  distribution  of  this  nerve,  therefore,  we  find  that 
it  supplies  the  flexor  metacarpi  externus  muscle,  the  extensor  muscles  of 
the  elbow,  the  extensors  of  the  knee,  fetlock  and  inter-phalangeal  joints, 
and  in  addition  is  a  sensory  nerve  to  the  skin  covering  the  anterior 
aspect  of  the  upper  portion  of  the  limb. 


MUSCULO-SPIRAL  OR  RADIAL  PARALYSIS 

Severe  lameness  due  to  paralysis  of  the  musculo-spiral  nerve  is  by  no 
means  infrequent.  The  paralysis  may  be  partial  or  complete.  The 
disease  was  first  described  by  MoUer  more  than  thirty  years  ago.  Several 
theories  have  been  set  forth  as  to  the  causation.  Some  observers  main- 
tained that  it  was  an  affection  of  the  muscles  themselves,  citing  in  some 
cases  the  caput  muscles,  and  in  others  the  extensors  of  the  knee,  fetlock, 
and  interphalangeal  joints.  Attention  was,  however,  drawn  to  the  fact 
that  the  pathological  changes  were  always  confined  to  the  muscles 
supplied  by  the  musculo-spiral  nerve,  with  the  result  that  it  was  con- 
cluded that  the  changes  in  the  muscles  were  secondary  to  an  affection  of 
the  nerve  itself,  a  conclusion  which  has  been  amply  justified  by  sub- 
sequent observations. 

Cases  of  temporary  paralysis  of  the  triceps  extensor  cubiti  muscle 
have  been  observed  to  occur  after  casting  for  a  prolonged  period  of  time. 
It  will  be  remembered  from  our  superficial  examination  that  this 
muscle  forms  a   rounded   bulging  elevation.       This   in  some   animals  is 
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extremely  prominent,  and  is  one  of  the  parts  of  the  body  upon  which 
the  ground  exerts  pressure  when  the  animal  is  in  the  recumbent  position. 
It  will  be  readily  understood,  therefore,  that  the  inability  of  this 
muscle  in  such  cases  is  due  rather  to  interference  with  the  circulation 
through  it  than  to  any  affection  of  the  nerve  by  which  it  is  supplied — 
a  view  which  is  supported  by  the  fact  that  lameness  quickly 
disappears,   particularly  after  exercise. 

Other  cases  of  paralysis  have  been  noted  wherein  all  the  muscles 
supplied  by  the  musculo-spiral  nerve  have  not  been  affected.  In  these 
cases  the  muscles  usually  affected  have  been  found  to  be  the  large  and 
small  heads  of  the  triceps  extensor  cubiti.  Again  referring  to  our 
description  of  the  nerve,  these  cases  will  be  readily  understood,  for  in 
them  it  is  most  probable  that  the  whole  nerve  is  not  affected,  but  only 
the  first  branch  which  we  described,  and  which,  as  already  stated,  is 
very  short,  and  consequently  is  the  most  likely  to  be  unduly  stretched 
when  any  great  strain  is  thrown  upon  the  parts. 

MoUer  reports  having  observed  a  kind  of  epidemic  of  cases  of  radial 
paralysis  in  1887,  and  amongst  them  a  number  which  were  only  partial 
paralysis,  as  described  above.  No  adequate  explanation  has  been  forth- 
coming as  to  the  existence  of  any  peculiar  contributory  factor  to  the 
occurrence  of  a  large  number  of  cases  in  a  comparatively  brief  period  of 
time,  but  the  probability  is  that  this  affection  occurs  with  much  greater 
frequency  than  is  accredited  to  it. 

We  have  in  recent  years  been  made  acquainted  with  a  definite  cause 
of  radial  paralysis,  for  which  we  are  indebted  to  the  oft  and  accurately 
recorded  observations  of  Hunting,  Willis,  and  Rogers,  who  were  the  first 
to  associate  the  affection  with  fracture  of  the  first  rib.  Cases  have  so 
frequently  been  recorded  since,  that  we  are  bound  to  admit  that 
although  instances  of  the  affection  occasionally  occur  which  are  not 
associated  with  the  fracture,  the  rib  is  found  to  be  fractured  in  by  far 
the  greater  number.  Moreover,  this  theory  of  the  causation  is  easily 
and  rationally  explained. 
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The  inferior  primary  divisions  of  the  first  and  second  dorsal  nerves, 
it  will  be  remembered,  contribute  to  the  formation  of  the  brachial 
plexus,  and  to  reach  the  plexus  these  roots  twist  round  the  anterior 
border  of  the  bone,  where  there  will  be  found  a  groove  on  the  bone  tor 
their  accommodation  between  its  upper  and  middle  thirds.  From  these 
roots  the  fibres  of  the  musculo-spiral  nerve  are  almost  entirely  derived, 
and  it  is  not  difficult  to  conclude  that  fracture  of  the  rib  might  injure, 
and  that  the  formation  of  a  callus  during  the  healing  process  would  exert 
undue  pressure  upon,  the  dorsal  contributions  to  the  plexus,  leading  to 
paralysis  of  the  nerve  chiefly  derived  from  them.  It  is  much  more 
probably  due  to  this  than  to  injury  to  the  plexus  itself  Moreover,  we 
find  in  these  cases  that  the  rib  is  usually  fractured  between  the  upper 
and  middle  thirds. 

Recently  a  case  showing  typical  symptoms  of  dropped  elbow  has 
been  recorded  by  Wolstenholme  {Veterinary  Record,  January  12,  1907). 
It  was  "a  marked  case  of  dropped  elbow  in  a  cart  horse,  which  on  post 
mortem  showed  same  to  be  due  to  a  shallow  abscess  in  the  rear  of  and 
in  close  proximity  to  the  lower  third  of  the  near  radius.  There  was 
no  fracture  or  other  lesion  of  the  first  rib.  The  lesion  above  the  knee 
had  been  recognised  and  treated,  but  the  'dropping'  of  the  elbow  was 
so  marked,  and  the  whole  symptoms  so  typical  of  interference  with  the 
nerve-supply,  that  it  was  thought  possible  that  there  might  be  a  lesion 
of  the  first  rib."  As  Hunting  pointed  out,  the  position  of  the  limb 
was  impossible  without  loss  of  power  in  the  triceps  extensor  cubiti 
muscle,  or  fracture  of  the  olecranon  process  of  the  ulna.  The  post 
mortem  examination  only  revealed  an  abscess  in  the  position  stated,  and 
in  this  situation  the  lesion  could  have  had  no  effect  on  the  dropped  elbow, 
and  may  be  looked  upon  as  an  accidental  complication.  This  contention 
is  supported   upon   simple  anatomical  grounds. 

In  complete  paralysis  there  is  relaxation  of,  and  inability  to  contract, 
all  the  muscles  supplied  by  the  nerve.  The  elbow  is  flexed,  the  knee  is 
slightly  bent,  and   the  fetlock  and    interphalangeal  joints  are  kept   in   a 


Plate  XXIX 

A. — FIRST    RIB    OF    LEFT    SIDE — OUTER    ASPECT 

I.  Tubercle.  2.  Neck.  3.  Head.  4.  Anterior  border.  5.  Groove  for  accommodation  of 
dorsal  roots  of  brachial  plexus.  6.  Posterior  border.  7.  Angle.  H.  Facet  for  articulation  with 
costal  cartilage. 

B.  —  FIRST    RIB    OF    LEFT    SIDE — INNER    ASPECT 

I.  Head.     2.  Tubercle. 

C. — FIRST    RIB    OF    LEFT    SIDE — SHOWING    SEAT    OF    FRACTURE    "a" 
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state  of  flexion,  whilst  the  limb  is  rested  on  the  toe.  This  is  due  to  the 
relaxation  of  the  triceps  extensor  cubiti  in  the  case  of  the  elbow,  whilst 
the  flexor  of  this  joint  (/>.,  biceps)  is  not  affected.  In  the  case  of  the 
knee,  fetlock,  and  interphalangeal  articulations  the  extensors,  which  are 
placed  in  front  of  the  limb,  are  relaxed,  whilst  the  flexors,  which  are 
placed  posteriorly,  are  active. 

The  extensors  of  the  shoulder,  of  which  the  chief  is  the  supraspinatus, 
are  not  affected,  and  this  joint  is  kept  in  a  state  of  extension. 

The  relaxation  of  the  large  head  of  the  triceps  lets  the  summit  or 
the  olecranon  process  down  to  a  lower  level,  and  hence  we  get  the  name 
"  dropped  elbow,"  applied  to  the  affection.  If  an  attempt  be  made  to 
move  the  animal  in  a  forward  direction  violent  contractions  of  the 
supraspinatus  and  biceps  muscles  will  be  noticed  in  the  attempt  to  drag 
the  limb  forwards.  But  the  animal  is  unable  to  extend  the  remaining 
joints,  so  that  the  limb  remains  resting  on  the  toe  with  the  sole  of 
the  foot  in  view,  and  if  any  attempt  be  made  to  place  weight  upon  the 
limb  the  animal  collapses. 

If  assistance  be  rendered  by  forcing  the  extension  of  the  knee, 
fetlock,  and  interphalangeal  joints  so  that  the  plantar  surface  of  the  foot  be 
placed  upon  the  ground,  it  will  be  found  that  the  limb  will  now  support 
the  body. 

The  characteristic  attitude  in  which  the  limb  is  held  will  be  readily 
understood  if  we  consider  for  a  moment  the  action  of  the  extensor 
metacarpi  magnus  and  the  extensor  pedis  muscles.  When  these  muscles 
contract,  the  effect  on  the  limb  is  to  extend  the  carpal,  fetlock,  and 
interphalangeal  joints,  and  when  these  joints  are  in  a  condition  of 
extension  the  long  axis  of  the  large  metacarpal  bone  is  brought  almost  in 
a  straight  line  with  that  of  the  radius,  whilst  the  distal  end  of  the 
suffraginis,  when  the  extensor  suffraginis  and  extensor  pedis  attain  their 
highest  degree  of  contraction,  is  drawn  forwards  so  that  the  long  axis  of 
this  bone  forms  an  obtuse  angle  with  that  of  the  large  metacarpal  bone, 
the   enclosed   apex   of  this   angle    being  directed    forwards.     A    similar 
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condition  is  obtained  between  the  first  and  second  and  between  the 
second  and  third  phalanges. 

These  muscles  then  act  in  antagonism  to  the  flexors  of  the  metacarpus 
and  digit.  It  so  happens  that  in  paralysis  of  the  musculo-spiral  nerve 
then  there  follows  inability  of  these  muscles,  so  that  when  the  flexors 
act  on  the  limb  the  foot  is  drawn  backwards,  and  in  complete  flexion 
the  sole  is  directed  upwards.  Upon  relaxation  of  the  flexors,  the 
extensors  being  paralysed,  the  foot  falls  to  the  ground  and  rests  on  the 
toe.  It  remains  so,  the  knee,  fetlock,  and  interphalangeal  Joints  being 
markedly  flexed,  and  the  animal  is  unable  to  progress,  since  activity 
of  the  extensor  pedis  and  extensor  metacarpi  magnus  muscles  is 
particularly  essential  to  the  drawing  of  the  limb  forwards  in  order  that 
the  foot  may  rest  with  the  sole  on  the  ground,  as  in  the  method  of 
progression. 

After  a  while  the  inactive  muscles  atrophy,  so  that  in  advanced  cases 
we  find  above  the  elbow,  instead  of  the  prominent,  rounded,  nicelv 
moulded  elevation  normally  present,  a  marked  depression  due  to  the 
wasting  of  the  muscle  bellies.  The  skin  over  this  part  is  in  a 
loose  fold,  and  the  elbow  appears  now  dropped  to  a  greater  degree 
than  it  really  is,  owing  to  the  alteration  in  the  appearance  of  the 
area   above   it. 

The  rounded  prominence  on  the  anterior  aspect  of  the  upper  third 
of  the  forearm  also  diminishes  in  size,  owing  to  the  atrophy  of  the 
extensor  pedis  and  extensor  metacarpi  magnus  muscles. 

A  peculiar  feature  of  this  disease  is  that  when  the  animal  is  placed  in 
slings  he  does  not  appear  to  have  lost  complete  use  of  the  limb,  for  he 
paws  the  ground,  and  may  with  the  limb  pull  his  bedding  backwards. 
But  he  never  uses  the  limb  for  supporting  weight.  The  atrophy  of  the 
muscles  is  progressive. 

Prognosis  is  usually  favourable,  for  recovery  is  a  common  result, 
which  is  quite  opposed  to  that  of  most  of  the  other  paralyses.  In 
incomplete    or    simple    cases    the    animal    may    recover    the    use    ot 


THE  ULNAR  NERVE  151 

the  limb,  and   employ  it  for  supporting   weight   within    two   or   three 
weeks. 

If  possible,  the  animal  should  be  placed  in  slings.  Macqueen 
recommends  allowing  the  patient  to  remain  in  slings  for  a  few  days,  and 
then  to  be  taken  out  of  the  slings  and  allowed  to  have  the  freedom  of  a 
large  box.  He  should  not  again  be  placed  in  slings  unless  he  is 
incapable  of  lying  down  and  rising  without  assistance.  Friction  is 
applied  to  the  affected  muscles,  as  are  also  occasionally  fomentations  and 
galvanism,  and  subcutaneous  injections  of  strychnine  are  sometimes  given. 
If  there  is  no  sign  of  improvement  in  three  or  four  weeks  a  blister  is 
applied,  or  a  seton  tape  inserted  over  the  extensor  muscles.  Gentle 
exercise  is  now  given,  and  should  be  increased  daily. 


THE  ULNAR  NERVE 

This  nerve  is  sometimes  referred  to  as  the  cubito-plantar.  Its  fibres 
are  derived  chiefly  from  the  inferior  primary  divisions  of  the  first  and 
second  dorsal  nerves. 

Leaving  the  plexus,  the  nerve  passes  downwards  and  backwards 
behind  the  axillary  artery  and  vein,  which  it  separates  from  the  musculo- 
spiral  nerve.  It  crosses  the  long  branch  of  the  subscapular  artery  and 
the  artery  to  the  latissimus  dorsi  muscle,  and  subsequently  follows  the 
course  of  the  brachial  vessels. 

It  crosses  the  deep  humeral  artery,  and  a  short  distance  below  the 
spot  where  this  branch  is  given  off  from  the  brachial  the  nerve  recedes 
from  the  brachial  vessels,  and,  taking  a  course  which  is  more  obHquely 
downwards  and  backwards,  crosses  the  inner  surface  of  the  small  head 
of  the  triceps  extensor  cubiti  muscle.  It  is  here  covered  by  the 
scapulo-ulnaris.  Continuing  in  this  direction  beneath  the  last  men- 
tioned muscle,  it  arrives  at  the  inner  aspect  of  the  olecranon  process  of 
the  ulna. 
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It  now  passes  beneath  the  ulnar  head  of  the  middle  flexor  of  the 
metacarpus,  and  descends  the  back  of  the  forearm  to  the  carpus  in  a 
manner  which  is  almost  vertical,  by  following  closely  the  course  or  the 
tendon  of  the  ulnar  accessorius  muscle.  It  is  next  found  deeply  placed 
between  the  tendons  of  the  external  and  middle  flexors  of  the  meta- 
carpus, just  above  the  edge  of  the  pisiform  bone.  Here  the  nerve 
terminates  by  splitting  up  into  two  divisions. 

During  its  course  the  ulnar  nerve  gives  ofi^  two  bundles  of  collateral 
branches.  One  of  these  comes  off  from  the  parent  nerve  about  the 
middle  of  the  humerus,  where  the  ulnar  nerve  lies  on  the  small  head  of 
the  triceps.  This  division  takes  a  course  downwards  and  backwards, 
passing  between  the  scapulo-ulnaris  and  the  posterior  superficial  pec- 
toral muscle.  It  gives  off  a  few  filaments  to  the  last  mentioned  muscle, 
which  it  pierces  to  become  subcutaneous,  and  is  ultimately  distributed 
to  the  skin  covering  the  inner  aspect  of  the  forearm.  The  other 
branches  are  given  off  just  above  the  condyle  of  the  humerus,  and  these 
are  distributed  to  the  anterior  and  ulnar  heads  of  the  flexor  metacarpi 
medius,  the  flexor  perforatus,  and  the  ulnar  accessorius  {i.e.,  ulnar  head 
of  flexor  perforans). 

One  of  the  two  terminal  divisions  passes  across  the  interval  between 
the  tendons  of  insertion  of  the  flexor  metacarpi  externus  and  the  flexor 
metacarpi  medius  muscles,  and  becomes  placed  on  the  superficial  aspect 
of  the  aponeurotic  covering  of  the  forearm.  It  gives  off  a  number  of 
cutaneous  branches  to  the  skin  covering  the  outer  aspect  and  the  outer 
part  of  the  posterior  aspect  of  the  forearm,  and  ultimately  splits  into  several 
smaller  branches  which  ramify  superficially  on  the  front  and  outer  aspect 
of  the  knee,  and  some  of  which  may  extend  to  the  skin  covering  the 
external  aspect   of  the  metacarpal  region. 

The  other  terminal  division  joins  one  of  the  terminal  divisions  of 
the  median  nerve.  The  latter  appears  in  the  space  between  the  tendons 
of  the  middle  and  internal  flexors  of  the  metacarpus,  in  company  with 
the  posterior  radial  artery.      It  takes  a  course  downwards  on  the  inner 
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I.  Ulnar  nerve.     2.  Elevation  formed  by  fle.xor  inetacarpi  medius.     3.  Elevation  formed  by  flexor 
metacarpi  e.xternus.     4.  Elevation  formed  by  posterior  edge  of  pisiform  bone.     5.    Chestnut. 
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aspect  of  the  limb,  and  will  be  found  to  lie  superficially  on  the  fibrous 
carpal  arch.  It  is  here  joined  by  the  division  of  the  ulnar  nerve  referred 
to,  forming  the  external  plantar  nerve,  which  curves  backwards  and 
outwards  and  disappears  in  the  fibrous  arch  named. 
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We  thus  find  that,  in  addition  to  the  muscles  which  have  been 
enumerated  above,  the  ulnar  nerve  is  distributed  to  the  skin  covering 
the  inner  aspect  of  the  forearm  and  also  to  the  skin  covering  the  outer 
portion  of  the  anterior  aspect  of  the  knee,  together  with  the  skin  covering 
the  outer  aspect  of  the  metacarpus.  Through  its  contribution  to  the 
external  plantar  nerve  it  takes  part  in  supplying  the  outer  half  of  the 
foot  and  metacarpus. 

Neurectomy  of  this  nerve  may  thus  be  effective  in  removing  lame- 
ness caused  by  affections  of  the  outside  of  the  metacarpus,  e.g.,  splints, 
exostoses  on  the  outer  and  anterior  aspects  of  the  carpus,  well-defined 
nodular  ringbones  confined  to  the  external  aspect  of  the  pastern  or 
corono-pedal  joints,  &c.  At  the  same  time,  it  must  not  be  forgotten 
that  the  median  nerve  also  takes  part  in  supplying  these  regions, 
so  that  neurectomy  of  the  median  nerve  occasionally  becomes  sub- 
sequently necessary  in  cases  where  ulnar  neurectomy  is  not  completely 
effective. 

The  author  has  frequently  performed  neurectomy  of  this  nerve,  with 
successful  results,  in  cases  of  well-defined  splints  situated  on  the  outer 
aspect  of  the  limb  in  close  proximity  to  the  knee  joint.  In  1902,  in 
conjunction  with  Sadler,  this  operation  was  performed  upon  a  valuable 
hunter  which  had  been  lame  for  two  years  from  an  osseous  enlargement 
in  close  proximity  to  the  knee  on  the  outer  side.  Other  methods  of 
treatment  having  failed,  this  operation  was  decided  upon,  on  the  assump- 
tion that  lameness  was  probably  due  to  pressure  of  the  exostosis   on    the 
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cutaneous  filaments  of  this  nerve  which  were  distributed  over  the  area  of 
the  affection. 

In  performing  the  operation  of  ulnar  neurectomy  the  seat  of  opera- 
tion is  situate  very  slightly  to  the  outer  side  of  the  middle  line  on  the 
posterior  aspect  of  the  limb,  and  about  three  inches  above  the  ridge  of 
the  pisiform  bone. 

The  depression  between  the  tendons  of  the  flexor  metacarpi  externus 
and  flexor  metacarpi  medius  muscles,  which  has  already  been  referred  to 
in  the  superficial  examination,  should  be  carefully  located  (Plate  XXXI.), 
and  after  the  usual  preliminary  preparation  a  vertical  incision  about  an 
inch  and  a  half  in  length  should  be  made  in  this  depression,  cutting 
through  the  skin  and  subcutaneous  fascia. 

Upon  separating  the  edges  of  the  cutaneous  wound  a  dense  layer  of 
deep  fascia  will  be  seen  connecting  the  tendons  of  the  metacarpal  liexors 
on  their  posterior  aspects.  Another  incision,  corresponding  in  position 
and  direction  to  the  cutaneous  one  already  made,  should  be  made  through 
the  fascia  (Plate  XXXII.). 

The  edges  of  the  deep  incision  should  now  be  separated,  when  the 
nerve  will  usually  be  found  immediately  in  front  of  the  operator's  line  of 
vision  and  placed  between  the  tendons.  Occasionally,  however,  it  may 
not  be  seen  in  this  situation,  and  in  these  cases  it  will  usually  be  found 
on  the  anterior  surface  of  the  tendon  of  the  flexor  metacarpi  medius. 

The  tenaculum  should  be  passed  beneath  the  nerve,  and  the  with- 
drawal of  the  nerve  through  the  cutaneous  opening  will  be  facilitated 
by  slightly  flexing  the  knee. 


THE  MEDIAN  NERVE 

This  nerve,  which  is  the  largest  of  the  nerves  given  off  from  the 
brachial  plexus,  derives  its  fibres  from  the  inferior  primary  divisions  of 
the  fifth,  sixth,  seventh,  and  eighth  cervical  and  the  first  dorsal  nerves. 


Plate  XXXII.— Seat  oe  Ulnar  Neurectomy 
I.  Skin.     2.  Superficial  fascia.     3.  Deep  fascia.     4.  Tendon  of  fle.xor  metacarpi  medius.     5.  Ulnar 
nerve  exposed.     6.  Tendon  of  flexor  metacarpi  e.xternus.     7.  Ridge  of  pisiform  bone. 
A. — seat  of  ulnar  neurectomy  in  section 

I.  Skin.  2.  Superficial  fascia.  3.  Tendon  of  flexor  metacarpi  externus.  4.  Flexor  metacarpi 
medius.  5  Ulnar  artery.  6.  Ulnar  nerve.  7.  Ulnar  vein.  8.  Deep  fascia  passing  from  tendon 
of  flexor  metacarpi  medius  on  to  that  of  the  flexor  metacarpi  externus. 
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It  leaves  the  plexus  by  two  roots.  The  fibres  of  the  anterior  root 
come  from  the  cervical  roots  of  the  plexus,  and  this  root  is  described  by 
Chauveau  as  a  separate  nerve  under  the  name  of  anterior  brachial  or 
musculo-cutaneous.  Leaving  the  plexus,  the  anterior  root  takes  a  course 
which  is  almost  vertically  downwards.  Crossing  the  direction  of  the 
suprascapular  artery,  it  meets  the  axillary  artery,  to  the  outer  side 
of  which  It  is  placed,  immediately  above  the  inner  aspect  of  the 
shoulder  joint.  It  here  winds  round  the  inferior  aspect  of  the  artery 
and  joins  the  posterior  root,  thus  forming  a  loop  in  which  the  axillary 
artery  rests. 

The  fibres  of  the  posterior  root  are  derived  from  the  eighth 
cervical  and  dorsal  contributions  to  the  plexus.  The  nerve  is 
thus  detached  from  the  posterior  division  of  the  plexus.  It  then 
descends  to  the  posterior  aspect  of  the  axillary  artery,  crossing  its 
suprascapular  branch.  Uniting  with  the  anterior  root  in  the  manner 
described,  the  nerve  takes  an  almost  vertical  course  down  the  limb 
in  relation  to  the  axillary  artery,  the  direction  of  which  it  crosses, 
being  placed  at  first  behind  the  artery  and  subsequently  in  front 
of  it.  It  then  follows  the  course  of  the  continuation  of  the  axillary 
artery,  namely,  the  brachial,  in  front  of  which  the  nerve  is  placed.  It 
is  frequently  found  behind  the  axillary  throughout  the  extent  of  the 
latter  when  it  passes  to  the  front  of  the  vessel  where  the  brachial  artery 
begins. 

It  crosses  the  shaft  of  the  humerus  obliquely  by  following  the  course 
of  the  artery  just  mentioned,  passing  to  the  inner  side  of  the  pre- 
humeral  artery  and  vein,  which  it  crosses  almost  at  right  angles.  In 
front  of  the  nerve  is  the  coraco-humeralis  muscle,  to  the  inferior 
tendon  of  insertion  of  which  it  is  closely  related.  It  then  passes  across 
the  artery  to  the  biceps  muscle,  immediately  behind  the  posterior 
border  of  which   muscle  it  now  for  a  short  distance  runs. 

During  its  course  the  nerve  may  again  cross  the  brachial  artery  to 
its  inner  side,  and  place  itself  between  the  artery  and  the  corresponding 
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vein.  It  subsequently  passes  across  the  inner  aspect  of  the  elbow  joint 
by  accompanying  the  main  continuation  of  the  brachial  artery,  namely, 
the  posterior  radial,  together  with  the  vein  of  the  same  name,  being 
closely  related  to  the  internal  lateral  ligament  of  the  elbow  joint.  In 
the  undissected  limb  the  three  structures  named  are  here  covered  by  the 
posterior  superficial  pectoral  muscle. 

Passing  across  the  angle  formed  by  the  humerus  and  radius,  the 
nerve,  together  with  the  artery  and  vein,  curves  round  the  inner  edge 
of  the  latter  bone,  which  is  smoothly  grooved  for  their  accommodation, 
and  disappears  by  dipping  between  the  bone  and  the  flexor  metacarpi 
internus  muscle.  Passing  down  the  forearm,  it  inclines  slightly  towards 
the  middle  of  the  posterior  surface  of  the  radius. 

At  a  point  which  varies  in  the  forearm,  but  which  is  usually  above 
the  lower  third,  the  nerve  divides  into  two  branches,  one  of  which  joins 
the  ulnar  to  form  the  external  plantar  nerve  in  the  manner  already 
described,  whilst  the  other  is  directly  continued  as  the  internal  plantar 
nerve. 

The  branches  of  the  median  nerve  are  as  follows  : 

1.  Twigs  are  distributed  to  the  pectoral  muscles  before  the  two 
roots  unite. 

2.  The  Nerve  to  the  Biceps  and  Coraco-humeralh  Muscles. — This 
nerve  is  given  off  in  the  axilla.  It  may  come  from  the  anterior 
root  before  this  unites  with  the  posterior,  or  it  may  arise  imme- 
diately below  the  point  of  union.  It  passes  at  first  downwards 
across  the  inner  aspect  of  the  shoulder  joint  in  front  of  the 
axillary  artery.  It  then  passes  outwards  across  the  front  of  the 
humerus,  slightly  superior  to  the  prehumeral  artery.  Passing 
between  the  two  insertions  of  the  coraco-humeralis  muscle,  to 
which  it  distributes  a  number  of  filaments,  the  nerve  then  divides 
into  a  number  of  branches,  some  of  which  take  an  upward  direction 
whilst  others  descend,  both  sets  terminating  in  the  substance  of 
the  biceps  muscle. 


MEDIAN  NEURECTOMY 


S7 


3.  A  long  branch  is  given  off  about  midway  down  the  shaft  of 
the  humerus,  which  represents  a  portion  of  the  musculo-cutaneous 
nerve  of  human  anatomy.  It  passes  beneath  the  biceps  (coraco- 
radialis)  muscle,  and  ultimately  splits  into  two  divisions,  one  of 
which  is  expended  in  the  brachialis  anticus  muscle,  and  the 
other  supplies  the  skin  of  the  forearm,  terminating  on  the  inner 
aspect  of  the   limb  just   below  the  knee. 

4.  At  various  situations  in  the  forearm,  but  particularly  in  close 
proximity  to  the  elbow  joint,  branches  are  given  off  which  are 
distributed  to  the  internal  flexor  of  the  metacarpus  and  the  super- 
ficial and  deep  flexors  of  the  digit. 
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From  the  above  outline  it  will  be  seen  that  the  nerve  is  deeply 
seated  from  its  origin  until  it  reaches  the  inner  aspect  of  the  elbow, 
and  during  this  part  of  its  course  is  quite  inaccessible  for  the  ordinary 
purposes  of  operation.  It  again  becomes  deeply  seated  throughout  the 
middle  and  lower  thirds  of  the  forearm.  In  dealing  with  the  operation 
of  median  neurectomy  the  upper  third  of  the  inner  aspect  of  the  forearm 
is  the  area  to  be  considered.  Upon  examination  of  this  part  the  outline 
of  the  inferior  edge  of  the  posterior  superficial  pectoral  muscle  is 
distinctly  seen,  and  should  be  carefully  noted  (Plate  XXX.),  as  should 
also  the  inner  edge  of  the  radius,  which  causes  a  bulging  which  may 
in  some   animals  be   seen,  and  in   all   distinctly   felt. 

This  operation  was  first  performed  as  high  up  as  possible  on  the  inner 
aspect  of  the  limb.  To  this  seat  there  are  several  objections.  Firstly, 
the  pectoral  muscle  is  here  of  considerable  thickness,  and  hence  in  cutting 
through  it  there  will  inevitably  be  a  considerable  amount  of  hemorrhage. 
Another  objection  is  that,  should  a  neuroma  subsequently  form  on  the 
proximal  end  of  the  divided  nerve,  a  complication  which  is  by  no  means 
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of  infrequent  occurrence,  it  is  practically  impossible  to  perform  the 
operation  again  higher  up  the  limb.  A  further  objection  is  that  the 
nerve  is  usually  severed  above  the  origin  of  the  branches  distributed  to 
the  flexor  muscles. 

A  second  seat,  which  was  adopted  later,  was  quite  clear  of  the  pectoral 
muscle,  namely,  some  three  and  a  half  to  four  inches  down  the  shaft  of  the 
radius.  In  this  case  there  should  be  very  little  ha;morrhage  (only  from 
cutaneous  vessels),  but  the  nerve  is  here  placed  at  the  back  of  the  radius, 
and  but  a  short  distance  to  the  inner  side  of  the  middle  line  of  the  limb. 
A  great  difficulty  is  thus  met  with,  on  account  of  the  leverage  which  is 
necessary  to  bring  the  nerve  through  the  cutaneous  opening.  Another 
difficulty  is  that  the  nerve  cannot  be  seen  by  the  operator,  even  upon 
widely  separating  the  lips  of  the  incision.  The  operator  has  therefore 
solely  to  rely  upon  his  sense  of  touch. 

After  the  examination  of  a  large  number  of  limbs,  the  author  has 
come  to  the  conclusion  that  the  best  seat  of  operation  in  median 
neurectomy  is  obtained  as  follows,  and  the  advantages  of  this  seat  over 
those  named  will  be  pointed  out.  This  seat  is  obtained  by  making  an 
incision  a  quarter  of  an  inch  behind  the  edge  of  the  radius  felt.  The 
length  of  the  incision  should  include  half  an  inch  of  the  inferior  edge  of 
the  pectoral  muscle,  and  it  should  then  be  extended  in  the  downward 
direction  for  another  half  an  inch.  (Slight  modification  of  these 
instructions  is  occasionally  necessary  on  account  of  variation  in 
the  direction  taken  by  the  internal  subcutaneous  vein  of  the  fore- 
arm. The  course  of  the  vein,  however,  is  distinctly  indicated  by  the 
elevation  which  it  forms  on  the  exterior  of  the  limb,  and  the 
operator  will  have  no  difficulty  in  avoiding  it.)  The  muscle  in  this 
region  is  extremely  thin,  and  consequently  very  little  haemorrhage  occurs 
by  incising  it. 

The  following  structures  should  be  cut  through  in  turn.  Firstly, 
the  skin,  which  should  be  made  tense  by  stretching  with  the  thumb  and 
medius  finger  of  the  left  hand,  thus  enabling  the  operator  to  make  a  clean- 
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Plate  XXX.— A.— Seat  of  Median  Neurectomy  Dissected.— i.  .Skin  :ind  superficial  fascia 
reflected.  2.  Posterior  superficial  pectoral  muscle.  3.  Deep  fascia  of  forearm.  4.  Posterior  radial 
arter)'.  5.  Posterior  radial  vein.  6.  Median  nerve.  7.  Fle.xor  mctacarpi  internus  muscle.  8.  Ridge 
of  radius.  9.  Skin.  10.  Superficial  fascia.  B.—Se.\t  of  Median  Neurectomy  in  Section.— i.  Skin. 
2.  Superficial  fascia.  3.  Posterior  superficial  pectoral  muscle.  4.  .'\nterior  radial  vein.  5.  Median  or 
internal  subcutaneous  vein  of  forearm.  6.  Deep  fascia.  7.  Median  nerve.  8.  Posterior  radial  vein. 
9.  Posterior  radial  artery.  10.  Flexor  metacarpi  internus  muscle.  1 1  and  12.  Accessory  posterior  radial 
veins.     13.  Radius.     14.  Anterior  radial  artery. 
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cut,  regular  incision.  This  brings  into  view  the  superficial  fascia,  which 
should  be  likewise  incised.  The  muscle  is  the  next  structure  to  be  dealt 
with,  and  after  carrying  the  incision  through  this  we  see  the  deep  layer 
of  dense  fascia.  Extreme  care  should  now  be  taken,  since  at  this  spot 
the  nerve  and  vessels  are  immediately  beneath  the  fascia,  for  this  is  the 
position  where  they  curve  round  the  edge  of  the  radius  in  front  of  the 
Flexor  Metacarpi  Internus  Muscle.  As  a  precaution  the  deep  fascia  should 
simply  be  pricked  by  taking  the  knife  in  the  hand  with  only  about  a 
quarter  of  an  inch  of  the  point  of  the  blade  exposed. 

Through  this  small  opening  a  grooved  director  should  be  introduced, 
and  the  opening  may  then  be  safely  enlarged.  The  nerve  is  now  exposed, 
together  with  the  Posterior  Radial  Artery  and  its  accompanying  vein, 
but  the  relation  of  these  structures  to  one  another  at  this  spot  is  very 
inconstant.  The  vein  may  be  found  in  front  of  the  artery,  and  vice  versa  ; 
and  the  same  remark  applies  to  the  nerve.  It  is  not  uncommon  to  find 
two  or  three  of  the  structures  named  encapsuled  in  a  layer  of  fibrous  tissue, 
whilst  occasionally  the  nerve  may  be  found  blended,  as  it  were,  in  the  wall 
of  the  vein.  But  whatever  relationship  the  parts  bear  one  to  the  other, 
all  are  here  quite  superficial.  They  are  easily  seen  by  the  operator,  who 
is  thus  enabled  to  expose  the  nerve  satisfactorily  by  dissection.  No 
leverage  is  necessary  at  this  seat,  and  it  has  a  further  advantage,  inasmuch 
as,  should  it  be  subsequently  necessary  to  repeat  the  operation,  the  higher 
seat  mentioned  is  still  at  the  operator's  disposal. 

Having  exposed  the  nerve  and  freed  it  from  the  surrounding  struc- 
tures, it  should  be  brought  through  the  cutaneous  opening  with  the 
tenaculum.  The  upper  extremity  of  the  exposed  part  should  first  be 
severed  with  the  scissors,  and  the  distal  severed  end  seized  with  a  pair  of 
artery  forceps.  About  one  inch  and  a  half  of  the  nerve  should  be  in 
this  manner  excised. 

The  nerve  may  be  recognised  by  its  longitudinal  striation,  by  the  fact 
that  it  appears  flatter  than  the  artery,  and  lastly,  of  course,  by  the  absence 
of  pulsation.      If  there  is  any  doubt  after  the  nerve  has  been   exposed  on 
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the  tenaculum,  the  finger  should  be  inserted  in  the  wound  to  feel  for  the 
pulsating  vessel. 

The  subsequent  treatment  of  the  wound  is  as  follows  :  The  incision 
in  the  deep  fascia  should  be  carefully  closed  by  the  insertion  of  a  number 
of  closely-set  interrupted  sutures.  This  part  of  the  treatment  is  very 
frequently  neglected,  and  in  such  cases  the  opening  in  the  fascia  does 
not  close,  and  remains  as  an  indication  that  the  operation  has  been  per- 
formed, for  it  may  be  easily  felt  with  the  finger  by  applying  a  little 
pressure.  The  cutaneous  wound  should  now  be  closed,  and  the  patient 
allowed  to  rise.  Cold  water  irrigation  to  keep  the  area  clean,  occa- 
sional applications  of  dry  dressing,  and  frequent  exercise  to  prevent  filling 
of  the  limb  are  all  that  are  now  necessary. 

A  common  complication  which  arises  during  the  operation  is  venous 
haemorrhage  through  injury  to  the  accompanying  vein.  This  for  the 
time  being  may  be  neglected,  and  the  operator  should  complete  the 
surgical  treatment  of  the  nerve  before  directing  his  attention  to  the  vein. 
Having  done  that,  it  may  be  necessary  to  insert  a  small  suture  in  the  vein  ; 
but  if  the  animal  is  allowed  to  rise  venous  haemorrhage  will  very  fre- 
quently cease  without  surgical  treatment,  owing  to  the  pressure  on  the 
vein  by  the  deep  fascia,  which  now  becomes  much  more  tense. 
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The  internal  plantar  nerve,  it  will  be  remembered,  is  one  of  the 
terminal  branches  of  the  median  nerve,  the  point  of  division  of  the 
latter  being  variable  in  the  forearm.  Soon  after  the  median  nerve 
divides  the  internal  plantar  nerve  places  itself  in  front  of  the  posterior 
radial  artery,  and  subsequently  behind  its  main  continuation,  the  large 
metacarpal  artery,  in  company  with  which  the  nerve  passes  through  the 
carpal  arch.  Whilst  in  the  arch  the  nerve  crosses  the  vessel  and  runs 
down  the  limb  behind  it,  both  being  placed  on  the  edge  of  the  tendon 
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of  the  flexor  perforans  muscle.      In  front  of  the  artery  is  the  internal 
metacarpal  vein. 

This  relationship  is  maintained  until  they  arrive  at  a  point  just  above 
the  fetlock,  where  the  artery  becomes  slightly  more  deeply  seated,  allow- 
ing the  vein  and  nerve  to  approximate  more  closely  to  one  another.  This 
must  be  remembered,  for  the  dipping  of  the  artery  frequently  occurs 
just  at  the  point  which  is  selected  as  the  seat  of  operation  in  plantar 
neurectomy.  About  midway  between  the  knee  and  fetlock  the  internal 
plantar  nerve  gives  off  a  communicating  branch,  which  winds 
obliquely  downwards  and  outwards  behind  the  flexor  tendons  to  join 
the  external  plantar  nerve  at  a  point  which  is  distant  between  one 
and  two  inches  above  the  nodular  inferior  extremity  of  the  outer  splint 
bone. 

This  point  directs  that  the  seat  selected  for  neurectomy  of  the 
external  plantar  nerve  should  be  a  little  lower  down  the  limb  than  that 
for  internal  plantar  neurectomy,  in  order  that  the  external  plantar  nerve 
may  be  severed  below  the  point  of  union  with  it  of  this  communicating 
branch. 

On  a  level  with  the  apex  of  the  sesamoid  bone  the  plantar  nerve 
divides  into  two  branches.  The  anterior  of  these  divisions  crosses  the 
vessels  and  runs  down  in  front  of  the  digital  vein.  To  it  the  name 
anterior  digital  nerve  is  given.  The  posterior  division,  which  is  much 
the  larger,  is  continued  downwards  in  an  almost  vertical  direction 
behind  the  digital  artery  and  in  close  proximity  to  it.  This  nerve,  with 
its  accompanying  artery  and  vein,  lies  in  a  well-marked  groove  which 
may  be  felt  on  the  most  prominent  part  of  the  fetlock.  Just  below  the 
level  of  the  base  of  the  sesamoid  bone  this  nerve  gives  off  a  small  branch, 
which  runs  obliquely  forwards  across  the  digital  artery  and  becomes 
placed  between  the  artery  and  its  corresponding  vein.  This  is  the 
middle  digital  nerve.  Its  seat  of  origin  may  be  subject  to  much  varia- 
tion, as  also  may  be  its  size,  and  cases  are  not  uncommonly  met  with 
wherein  this  division  is  entirely  absent. 

X 
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The  following  distribution  of  the  digital  divisions  of  the  plantar 
nerve  is  important  : — 

The  anterior  digital  nerve  supplies  the  skin   at  the  front  of  the 
^digit,  and  ends  in  the  coronary  cushion. 

The    middle     digital    nerve    supplies    the    sensory    lamina?    and 
•coronary  cushion. 

The  posterior  digital  nerve,  as  already  stated,  follows  closely  the 
course  of  the  digital  artery   behind  which   it  lies.     The  artery,  it 
will  be   remembered,  divides  into  plantar  and  preplantar  divisions, 
the    latter    of    which    runs    along   the    preplantar    groove    on    the 
laminal    aspect    of   the    pedal    bone.      With    this    division    of   the 
digital    artery    the    main    portion    of    the    posterior    digital    nerve 
runs,  and  is  distributed  to  the  pedal  bone  itself  and  the  sensitive 
lamina?. 
The   external   plantar   nerve    is   formed  by  the   union   of  one  of  the 
terminal   branches   of  the   median    nerve   with   the   ulnar.      This    union 
occurs  at  the  upper  border  of  the  pisiform  bone,  underneath  the  tendon 
of  the   flexor  metacarpi   medius.     The  nerve  runs  at  the  back  of  the 
carpus    in    the    fibrous    arch    (Plate    V.),    taking    an    oblique    direction 
downwards  and  outwards.      In  the  metacarpal  region  its  position  corre- 
sponds  to   that   of  the   internal   plantar   nerve,  />.,   on  the   edge  of  the 
perforans  tendon.     Near  the  button  of  the  splint  bone  it  receives  the 
communicating  branch  from  the  internal  plantar  nerve  which  has  been 
already  referred    to.     Its  terminal   branches  and  their   distribution    are 
similar   to  those   described  in  dealing  with   the  internal  plantar  nerve. 
It   differs  from  the  latter   in    being   accompanied   only  by   the   external 
metacarpal  vein,  which  lies  in  front  of  it. 

A  small  unnamed  artery  descends  from  the  subcarpal  arch  in 
front  of  the  nerve,  but  this  usually  becomes  lost  above  the  seat  of 
operation. 

In  addition  to  the  distribution  given,  the  plantar  nerves  supply  the 
-suspensory  ligament. 
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From  our  description  of  the  nerve  it  will  easily  be  gathered  that 
plantar  neurectomy  is  indicated  in  any  incurable  non-suppurating  affec- 
tions of  the  foot  or  the  region  below  the  fetlock,  e.g.,  navicular  disease, 
true  ringbone  affecting  the  pastern  or  corono-pedal  joints,  pyramidal 
disease,  &c.  Where  the  affections  are  confined  to  the  inner  aspect  of 
the  limb  or  foot,  neurectomy  of  the  median  nerve  has  a  great  advantage 
over  double  plantar  neurectomy,  inasmuch  as  by  adopting  the  former 
operation  sensation  is  destroyed  in  these  regions,  whilst  a  supply  to  the 
external  aspect  of  the  limb  and  foot  remains  in  the  distribution  to  those 
parts  of  the  ulnar  nerve  already  described. 

In  performing  neurectomy  of  the  internal  plantar  nerve  the  selected 
seat  is  about  one  inch  above  the  apex  of  the  sesamoid  bone  on  the  edge 
of  the  perforans  tendon,  which  would  be  about  the  line  of  division 
between  the  middle  and  posterior  thirds  of  the  limb. 

If  the  palmar  aspect  of  the  medius  finger  be  applied  to  the  most 
prominent  part  of  the  fetlock,  and  then  moved  to  and  fro  in  an  antero- 
posterior direction,  the  digital  artery  may  be  distinctly  located  by  the  fact 
that  it  will  be  felt  to  roll  beneath  the  finger.  Immediately  behind  the 
artery  is  the  posterior  digital  nerve.  Recollecting  the  fact  that  this  nerve 
is  the  continuation  of  the  plantar  nerve  in  a  direction  which  is  almost 
perfectly  vertical,  a  straight  and  vertical  line  drawn  upwards  just  behind 
the  point  where  the  digital  artery  is  felt  will  indicate  the  exact  seat  of 
plantar  neurectomy  where  it  intersects  a  transverse  line  drawn  across  the 
limb  about  one  inch  above  the  apex  of  the  sesamoid  bone.  Having  thus 
decided  upon  the  seat  and  adopted  the  usual  preliminary  preparation,  an 
incision  along  the  length  of  the  nerve — a  vertical  incision — should  be  made 
through  the  skin  and  subcutaneous  fascia.  The  incision  should  be  about 
three-quarters  of  an  inch  in  length  ;  there  is  no  necessity  to  adopt  an  incision 
which  has  a  tendency  towards  the  microscopical,  for  it  is  advisable  that 
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the  operator  should  see  the  nerve  before  he  picks  it  up.  The  deep  fascia 
^hould  next  be  seized  with  the  forceps  and  incised  in  a  vertical  direction, 
after  the  manner  of  incising  the  skin.  This  process  is  preferable  to  that 
of  dissecting  out  the  fascia,  since  it  does  not  disturb  the  relationship  of 
the  underlying  structures,  and  there  is  a  much  smaller  cavity  left  to  be 
filled  up  during  the  healing  process. 

The  next  step  is  to  separate  the  edges  of  the  superficial  and  deep 
incisions,  when  the  nerve  should  be  distinctly  seen  by  the  operator.  If 
it  is  not  seen  it  may  be  brought  into  view  by  the  application  of  slight 
pressure  with  the  finger  to  the  opposite  side  of  the  limb  on  the  line  of 
the  perforans  tendon,  the  lips  of  the  incision  being  kept  open  mean- 
while. 

The  nerve  should  now  be  carefully  dissected  from  the  surrounding 
structures  until  it  is  quite  free  and  its  longitudinal  striation  is  distinctly 
evident,  when  it  may  be  brought  through  the  cutaneous  wound  by 
means  of  the  neurectomy  needle.  The  nerve  should  be  severed  near  the 
upper  extremity  of  the  wound  first,  the  distal  severed  and  then  seized 
with  the  artery  forceps,  and  in  this  manner  an  inch  of  the  nerve  should 
be  excised.  The  application  of  the  forceps  will  prevent  the  nerve  slipping 
away  from  the  operator,  and  enable  him  to  pull  the  distal  portion  well 
out  and  remove  the  necessary  length  of  nerve.  The  wound  should  be 
closed  by  inserting  one  or  two  simple  interrupted  sutures. 

In  connection  with  the  corresponding  operation  on  the  external 
plantar  nerve,  care  must  be  taken  not  to  adopt  a  seat  too  high  up  the 
limb,  in  order  that  the  nerve  may  be  severed  at  a  lower  level  than  the 
spot  where  it  is  joined  by  the  communicating  branch  from  the  internal 
plantar   nerve. 

Lastly,  a  little  cotton  wool  with  dry  dressing  should  be  applied  to 
the  wounds,  and  the  fetlock  bandaged. 

A  common  complication  is  the  formation  of  a  neuroma  on  the 
proximal  end  of  the  severed  nerve.  To  dissect  out  this  tumour  is  usually 
a  matter  of  considerable  difficulty,  since  it   is   intimately  associated  with 


Plate  XXXIII. 

A.— A  COMMON   SEAT  OF    "SPEEDY-CUTTING" 
I.   Skin.      2.   Internal    metacarpal  vein.      3.   Large    metacarpal    artery.     4.   Internal  dorsal  interosseous  artery. 
5.   Internal  small  metacarpal   bone.     6.  Small  metacarpal  artery.     7.   Skin  and  fascia  reflected.     8.  Fibrous  carpal 
arch.    9.  Tendon  of  flexor  perforatus.     10.  Internal  plantarnerve.     11.  Tendon  of  flexor  perforans. 

B.— SE.\T  OF   INTERNAL  PLANTAR    NEURECTOMY 

I.  Skin  and  fascia  reflected.     2.  Large  metacarpal  artery.    3.  Tendon  of  flexor  perforans.    4.  Internal  digital  artery. 
5.  Internal  metacarpal  vein.     6.  Anterior  digital  nerve. 

C— SEAT  OF  DIGITAL  NEURECTOMY 

I.    Posterior    digital    nerve.      2.   Skin    and  fascia  reflected.     3.  Internal  digital  artery.      4.    Anterior  digital  nerve. 
5.  Ligament  of  ergot.    6.  Internal  digital  vein.     7.  Middle  digital  nerve. 

D.-SEAT  OK   INTERNAL   PLANTAR   NEURECTOMY   IN    SECTION 

I.  Internal  small  metacarpal  bone.    2.   Internal  metacarpal  vein.    3.  Internal  plantar  nerve.    4.  Skin.    5.  Superficial 
Deep  fascia.     7.  Tendon  of  flexor  perforatus. 


fasci 

10.  Suspensory  ligament. 


.  Large  metacarpal  bone. 
The  internal  metacarpal  vein  B  5  does  not  make 


Tendon  of  flexor  perforans.    9.  Large  metacarpal  artery. 
.  appearance  quite  as  near  the  fetlock  as  shown  in  the  Plate. 
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the  tendon  sheath  and  with  the  vessels  accompanying  the  nerve.  After  dis- 
section, a  large  cavity  is  left  which  greatly  delays  the  healing  process.  A 
much  more  expeditious  method  of  treatment  in  such  cases  is  to  perform 
plantar  neurectomy  again,  adopting  a  seat  above  the  position  of  the  tumour. 


DIGITAL  NEURECTOMY 

In  affections  which  are  confined  to  the  posterior  portion  of  the  foot 
neurectomy  of  the  posterior  digital  division  of  the  plantar  nerve  is  some- 
times indicated. 

It  would  appear  from  what  has  been  said  that  the  most  convenient 
seat  for  the  performance  of  neurectomy  of  this  nerve  would  be  the  most 
prominent  part  of  the  fetlock,  just  behind  the  position  where  the  artery 
may  be  made  to  roll  beneath  the  finger,  but  such  is  not  the  case,  particu- 
larly in  connection  with  neurectomy  of  the  internal  nerve,  for  the  swelling 
which  necessarily  occurs  during  the  process  of  healing  would,  if  this  seat 
were  adopted,  render  the  part  very  liable  to  be  struck  by  the  opposite 
foot  during  progression,  and  consequently  the  process  of  healing  would 
be  greatly  retarded.  Another  reason  is  that  the  flexing  and  extending 
of  the  joint  would  reopen  the  cutaneous  wound,  and  consequently  greatly 
retard  its  healing.  The  seat  which  is  usually  selected  for  this 
operation  is  the  furrow  which  extends  in  a  downward  direction  from 
just  below  the  fetlock  joint  towards  the  coronet.  This  furrow  has 
already  been  referred  to  in  our  superficial  examination,  and  upon  dissec- 
tion it  will  be  found  that  the  furrow  is  placed  between  the  tendon  of  the 
flexor  perforans  and  the  posterior  border  of  the  phalanges.  The  nerve 
in  such  a  dissection  (Plate  XXXIII.)  will  be  found  lying  in  the  furrow 
immediately  behind  the  digital  artery,  and  in  front  of  the  artery  again  we 
have  its  accompanying  vein.  In  some  cases  an  accessory  digital  vein  is 
found  running  upwards  posteriorly  to  the  nerve,  and  slightly  more  deeplv 
seated.    Near  the  middle  of  the  os  suffraginis  the  nerve  is  crossed  obliquely 
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by  a  small  white  band  of  ligamentous  fibres  which  runs  downwards  and 
forwards  from  the  root  of  the  ergot  behind  the  fetlock  to  be  attached 
inferiorly  to  the  retrossal  process  of  the  pedal  bone.  In  appearance  this 
ligament  of  the  ergot,  as  it  is  called,  is  very  much  like  a  nerve,  and  shows 
quite  a  distinct  longitudinal  striation.  It  is  somewhat  broader  and 
flatter  than  the  nerve,  however,  and  a  point  to  remember  which  will 
materially  assist  in  making  the  distinction  is  that  the  ligament  is  more 
superficially  placed,  and  that  the  nerve  is  accompanied  in  the  same  plane 
by  the  vessels  named,  with  which  it  may  be  found  enclosed  in  the  same 
fibrous  sheath.  Notwithstanding  what  has  been  said,  it  is  at  times  most 
difficult  to  distinguish  between  them,  and  it  is  not  by  any  means 
uncommon  that  a  student,  when  operating  upon  the  dead  limb  at  an 
examination,  removes  a  portion  of  the  ligament  in  mistake  for  this 
nerve. 

The  complex  arrangement  of  the  various  anatomical  structures  in 
this  region  renders  it  most  advisable  that  a  thorough  examination  of  the 
dissected  seat  (Plate  XXXIII.)  should  be  made  before  the  operation  is 
commenced. 

By  adopting  the  following  method  the  student  will  probably  obtain 
what  is  perhaps  the  best  seat.  Place  a  finger  in  the  groove,  and  draw 
it  up  the  depression  until  the  base  of  the  sesamoid  bone  is  felt. 
The  groove  here  suddenly  seems  to  terminate,  and  it  is  at  the  upper 
limit  of  the  groove  that  the  incision  should  be  made.  This  will  enable 
the  operator  to  keep  clear  of  the  ligament,  since  the  latter  crosses 
the  nerve  and  vessels  at  a  slightly  lower  level.  An  oblique  incision 
should  be  made  either  downwards  and  forwards,  or  downwards  and 
backwards,  so  that  when  the  lips  of  the  incision  are  separated,  the  vein, 
artery,  and  nerve  may  be  exposed  by  dissection.  Having  done  this,  the 
operation  may  be  completed  in  the  usual  manner  without  much 
difficulty. 


CHAPTER  VIII 

THE  BLOOD  AND  LYMPH   VESSELS 

THE  ARTERIES 

Synopsis  of  Origin,  Distribution,  and  Anastomoses 

The  Axillary  Artery. — This  is  the  great  vessel  which  supplies  the 
fore  limb.  It  is  naturally  divided  into  two  portions  where  it  curves 
round  the  anterior  border  of  the  first  rib,  the  two  parts  being  termed 
respectively  the  intra-thoracic  and  extra-thoracic  divisions.  We  are  here 
concerned  only  with  the  latter  division.  Assuming  that  it  commences 
at  the  anterior  border  of  the  first  rib  below  the  insertion  of  the  scalenus 
muscle,  it  from  here  takes  a  course  downwards  and  backwards  through 
the  axilla,  where  it  will  be  found  to  rest  in  the  loop  which  we  have 
already  described  as  being  formed  by  the  union  of  the  anterior  and 
posterior  roots  of  the  median  nerve.  The  artery  next  crosses  the  tendon 
of  insertion  of  the  subscapularis  muscle  on  the  inner  aspect  of  the 
shoulder  joint,  and  passing  from  this  tendon  downwards  it  crosses  the 
tendon  of  insertion  of  the  teres  major  muscle  and  becomes  directly 
continued  as  the  brachial  artery.  Accompanying  the  artery  is  its 
satellite  vein.  In  front  of  it  we  find  at  first  the  anterior  root  of  the 
median  nerve  and  subsequently  the  nerve  to  the  biceps  muscle.  Behind 
the  vessel  we  have  for  a  short  distance  the  median  nerve,  but  proceeding 
down  the  limb  we  find  that  the  nerve  crosses  the  vessel,  and  where  the 
latter  becomes  continued  as  the  brachial  the  nerve  is  placed  in  front. 
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The  branches  which  this  portion  of  the  axillary  artery  gives  off  are  : 

1.  The  External  Thoracic  Artery. — This  is  frequently  termed  the 
external  mammary  artery.  It  is  given  off  by  the  axillary  near  the 
anterior  border  of  the  first  rib,  and  takes  a  course  backwards  on  the  deep 
face  of  the  pectoral  muscles,  to  which  its  collateral  branches  are  dis- 
tributed. Its  volume  is  subject  to  a  considerable  degree  of  variation, 
and  cases  have  been  reported  in  which  the  artery  was  entirely  absent. 
It  gives  off  a  long  and  slender  branch,  which  follows  the  course  of  the 
spur  vein  and  is  distributed  to  the  panniculus  carnosus. 

2.  The  Inferior  Cervical  Artery. — This  branch  is  given  off  by  the 
axillary  opposite  the  point  at  which  the  external  thoracic  artery  is 
detached.  It  is  found  in  the  channel  between  the  two  jugular  veins, 
immediately  above  the  prepectoral  lymphatic  glands.  After  a  very  short 
course  it  divides  into  two  branches.  One  of  these  ascends  in  the  groove 
between  the  mastoido-humeralis  and  subscapulo-hyuideus  muscles,  and  is 
distributed  to  these  and  also  to  the  levator  anguli  scapula'  and  anterior 
superficial  pectoral.  The  other,  which  is  the  inferior  branch,  takes  a 
course  downwards,  and  is  found  superficially  placed  in  the  groove 
between  the  mastoido-humeralis  and  anterior  deep  pectoral,  where  it  runs 
alongside  the  cephalic  vein.  It  is  distributed  to  the  pectorals  and 
mastoido-humeralis. 

3.  The  Suprascapular  Artery. — This  is  a  slender  vessel  which  is  given 
off  by  the  axillary  before  the  latter  crosses  the  tendon  of  the  sub- 
scapularis  muscle.  It  is  slightly  tortuous,  and  taking  an  upward  course  on 
the  subscapularis,  it  passes  into  the  interspace  between  this  muscle  and  the 
supraspinatus,  to  wind  round  the  coracoid  border  of  the  scapula  and  gain 
its  dorsal  aspect.  Its  terminal  branches  are  distributed  to  the  inferior 
portions  of  the  supraspinatus  and  infraspinatus  muscles. 

4.  The  Subscapular  Artery. — Where  the  axillary  artery  crosses  the 
line  of  apposition  of  the  subscapularis  and  teres  major  muscles  it  gives 
off  a  branch  which  is  of  considerable  diameter  although  very  short. 
This  is  the  subscapular  artery,  and  it  comes  off  at   right  angles  to  the 


THE  ARTERIES  169 

parent  vessel.  Close  to  its  point  of  detachment  from  the  axillary  artery 
the  subscapular  artery  gives  off  a  branch  which  is  frequently  described 
as  the  continuation  of  the  subscapular  vessel.  This  branch  passes  across 
the  ulnar  and  musculo-spiral  nerves,  and  is  then  found  deeply  seated 
between  the  subscapularis  and  teres  major  muscles.  It  runs  obliquely 
upwards  and  backwards  along  the  glenoid  border  of  the  scapula,  to 
terminate  near  the  dorsal  angle  of  this  bone.  During  its  course  this 
vessel  gives  off  branches  which  pass  into  the  subscapularis  and  infra- 
spinatus muscles,  thus  embracing  between  them  the  glenoid  border  ot 
the  scapula.  From  one  of  these  branches  the  nutrient  artery  of  the 
scapula  is  given  off. 

The  subscapular  artery  also  gives  off : 

{a)   Branches  which  are  distributed  to  the  teres  major  muscle. 

{b)  A  branch  which  disappears  by  passing  through  the  triangular 
space  at  the  back  of  the  shoulder  joint  beneath  the  large  head  of  the 
triceps  extensor  cubiti  muscle  in  company  with  the  circumflex  nerve. 
This  artery  is  the  posterior  circumflex  of  the  shoulder,  and  is  sometimes 
referred  to  also  as  the  scapulo-humeral  artery.  Like  the  terminal  ramus- 
cules  of  the  circumflex  nerve,  its  terminal  branches  are  distributed  to 
the  teres  minor,  deltoid,  and  mastoido-humeralis  muscles,  in  addition  to 
the  panniculus  carnosus. 

(c)  The  Artery  to  the  Latissimus  Dorsi  Muscle. — This  is  frequently 
described  as  a  separate  vessel,  having  a  common  origin  with  the  sub- 
scapular artery  from  the  axillary.  It  leaves  the  subscapular  artery,  and 
passes  backwards  across  the  teres  major  muscle,  following  at  first  the 
inferior  border  of  the  latissimus  dorsi.  It  then  ascends  on  the  deep 
face  of  the  latter  muscle,  and  splits  up  into  a  number  of  branches 
which  penetrate  the  muscle,  some  of  which  are  also  distributed  to  the 
panniculus  carnosus. 

The  position  of  the  axillary  artery  affords  it  a  considerable  degree  of 
protection  from  injury.  It  may,  however,  be  damaged  or  even  ruptured 
in  some  cases  of  fractured  first  rib.      Owing  to  the  situation  of  the  vessel, 

Y 


I/O         THE  SURGICAL  ANATOMY  OF  THE  HORSE 

little  can  be  done  in  such  cases,  and  fatal  hemorrhage  is  the  common 
termination.  The  terminal  branches  of  the  posterior  circumflex  artery 
of  the  shoulder  are  very  frequently  involved  in  injuries  to  the  outer 
aspect  of  this  joint,  but  haemorrhage  in  these  cases  may  be  readily 
arrested  by  ligation  or  compression  with  the  artery  forceps,  since  their 
position  is  not  difficult  to  locate. 

The  Brachial  Artery.  —  As  already  stated,  this  vessel  is  the  direct 
continuation  of  the  axillary  artery,  the  name  brachial  being  given  to  the 
vessel  as  it  crosses  the  tendon  of  insertion  of  the  teres  major  muscle.  At 
first  it  curves  slightly  forwards,  and  then  descends  the  brachial  region  in 
an  almost  vertical  manner  by  crossing  obliquely  the  line  of  direction 
of  the  shaft  of  the  humerus.  Just  above  the  inner  condyle  of  the 
humerus  the  brachial  artery  terminates  by  splitting  into  the  anterior 
and  posterior  radial  arteries.  During  its  course  it  lies  on  the  small 
head  of  the  triceps  extensor  cubiti  muscle,  and  then  on  the  bone  itself. 
In  front  of  the  artery  are  the  coraco-humeralis  and  biceps  muscles,  from 
which  it  is  separated  by  the  median  nerve,  which  a  little  lower  down 
crosses  the  artery  from  before  backwards.  Behind  the  artery  is  its 
satellite  vein,  posterior  to  which  again  is  the  ulnar  nerve. 

The  collateral  branches  of  the  brachial  artery  are  as  follows  : 
(i)  The  Prehumeral  Artery. — This  branch  is  also  called  the  anterior 
circumflex  artery.  It  leaves  the  brachial  artery  and  passes  outwards  at 
right  angles  across  the  median  nerve.  The  next  part  of  its  course  is 
across  the  front  of  the  humerus  between  the  two  portions  of  the  coraco- 
humeralis  muscle,  and  its  terminal  branches  are  expended  in  the 
mastoido-humeralis.  Its  collateral  branches  are  distributed  to  the 
coraco-humeralis  and  biceps  muscles,  and  a  long  slender  branch  ascends 
on  the  outer  aspect  of  the  shoulder  joint  along  the  line  of  direction  of 
the  tendon  of  the  infraspinatus  muscle.  The  prehumeral  artery  anasto- 
moses freely  with  the  scapulo-humeral  or  posterior  circumflex  artery. 

(2)  The  Deep  Humeral  Artery  is  a  very  large  branch  which  leaves  the 
brachial  artery  just  below   the  common  tendon  of  insertion  of  the  teres 
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major  and  latissimus  dorsi  muscles  and  close  to  where  the  musculo-spiral 
nerve  disappears  from  view  in  front  of  the  caput  muscle.  After  a  very 
short  course  the  deep  humeral  artery  splits  up  into  branches  which  are 
distributed  to  the  middle  and  small  heads  of  the  triceps  muscle  and  a 
long  and  slender  branch  which  passes  in  front  of  the  caput  muscles  in 
company  with  the  musculo-spiral  nerve,  the  course  of  which  it  follows 
round  the  musculo-spiral  groove  to  reach  the  front  of  the  elbow  joint. 
Here  this  branch  anastomoses  with  the  branches  of  the  anterior  radial 
artery.  The  deep  humeral  artery  supplies  also  the  extensor  metacarpi 
magnus  and  the  brachialis  anticus  muscles. 

(3)  The  Nutrient  Artery  to  the  Humerus  is  frequently  given  off  as  a 
collateral  branch  of  the  brachial,  although  most  commonly  it  is  a  branch 
of  the  ulnar  artery.  It  leaves  the  parent  vessel  between  the  middle  and 
lower  thirds  of  the  humerus  and  passes  direct  to  the  nutrient  foramen 
of  the  bone  which  is  here  situate. 

(4)  The  Ulnar  Artery. — Although  not  of  great  calibre,  this  vessel  is 
of  considerable  length.  It  leaves  the  brachial  trunk  near  the  nutrient 
foramen  of  the  humerus,  and  passes  backwards  on  the  bone  itself.  It 
then  takes  an  oblique  course  downwards  and  backwards  along  the 
inferior  border  of  the  small  head  of  the  triceps  muscle  until  it  reaches 
the  ulnar  nerve,  which  it  accompanies  to  the  inner  aspect  of  the 
olecranon  process  of  the  ulna.  The  artery  vein  and  nerve  are  here 
covered  by  the  thin  scapulo-ulnaris  muscle.  It  next  passes  beneath  the 
tendon  of  origin  of  the  flexor  metacarpi  medius,  and  descends  the 
forearm  by  following  the  tendon  of  the  ulnar  division  of  the  flexor 
perforans.  It  is  found  beneath  the  fibrous  aponeurosis  of  the  forearm, 
between  the  middle  and  external  flexors  of  the  metacarpus.  Just  above 
the  carpus  the  ulnar  artery  terminates  by  anastomosing  with  a  branch  of 
the  posterior  radial  artery,  and  thus  forming  what  is  known  as  the  supra- 
carpal  arch. 

During  its  course  the  ulnar  artery  gives  off  muscular  branches  to  the 
caput  muscles  (large  and  middle   heads)  and  to  the  superficial  pectorals. 
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and  articular  branches  to  the  elbow  joint.  As  already  stated,  the  nutrient 
artery  of  the  humerus  is  also  commonly  a  collateral  branch  of  this 
vessel, 

(5)  'The  Artery  to  the  Biceps  Muscle. — This  branch  comes  off  anteriorly 
from  the  brachial  artery.  It  may  arise  immediately  opposite,  slightly 
above,  or  a  little  below^  the  origin  of  the  ulnar  branch.  It  passes  forwards 
and  usually  slightly  downwards,  and  splits  up  into  ascending  and  descend- 
ing branches,  which  are  expended  in  the  muscle  from  which  the  artery 
derives  its  name. 

Like  the  axillary,  the  brachial  artery  is  in  such  a  protected  position 
that  it  is  afforded  a  considerable  degree  of  immunity  against  injury. 
It  may,  however,  suffer  severe  injury  in  cases  of  fracture  of  the  shaft  of 
the  humerus,  in  which  cases,  as  indicated  in  our  chapter  dealing  with 
Fractures,  treatment  is  of  little  use. 

Not  infrequently  also  the  artery  is  injured  in  those  severe  wounds 
which  are  caused  by  the  shaft  passing  from  the  front  between  the  limb 
and  chest  wall  just  below  the  shoulder  joint,  in  which  cases,  unless  the 
wound  has  a  very  extensive  external  opening,  it  is  impossible  adequately  to 
treat  the  damaged  vessel. 

The  ulnar  branch  is  comparatively  superficially  placed,  and  is  in 
consequence  exposed  to  greater  risk  of  injury.  Section  of  it  is  not  a 
matter  of  great  moment,  since  a  ligature  may  be  readily  applied  to  the 
vessel  by  making  a  vertical  incision  in  the  middle  of  the  forearm  in  the 
groove  between  the  flexor  metacarpi  externus  and  flexor  metacarpi 
medius  muscles,  provided  the  injury  to  the  vessel  is  below  this  point, 
as  in  accidental  section  whilst  performing  ulnar  neurectomy  when  the 
operator  fails  to  secure  the  severed  end  of  the  vessel  at  the  seat  of 
neurectomy. 

The  Anterior  Radial  Artery. — Of  the  two  terminal  divisions  of  the 
brachial  artery,  this  vessel  is  much  the  smaller.  From  the  point  where 
the  brachial  artery  divides  the  anterior  radial  division  passes  obliquely 
downwards,  forwards,  and  outwards.     It  is  long  and  slender,  and  takes 
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its  course  at  first  beneath  the  biceps  and  brachialis  anticus  muscles  to 
reach  the  front  of  the  elbow  joint.  Here  it  meets  the  musculo-spiral 
nerve,  and  the  nerve  and  artery  may  be  found  deeply  seated  between 
the  brachialis  anticus  and  the  extensor  metacarpi  magnus.  With  the 
musculo-spiral  nerve  it  runs  down  the  front  of  the  radius,  where  it  is 
concealed  by  the  extensor  metacarpi  magnus.  Arriving  at  the  carpus, 
it  splits  up  into  a  number  of  terminal  branches.  Some  of  these  anasto- 
mose inwardly  with  branches  of  the  posterior  radial  artery.  Others 
contract  outwardly  anastomoses  with  branches  of  the  interosseous  artery 
of  the  forearm.  Others,  again,  ramify  on  the  surface  of  the  anterior 
common  ligament  of  the  knee,  and  are  distributed  to  the  joint  and  to 
the  sheaths  of  the  extensor  tendons  which  play  over  it. 

A  number  of  collateral  branches  are  given  off  from  the  upper  portion 
of  this  vessel.  These  supply  the  elbow  joint,  the  extensor  metacarpi 
magnus,  and  the  brachialis  anticus. 

The  Posterior  Radial  Artery. — Since  this  division  is  so  much  larger 
than  the  anterior  radial,  it  may  reasonably  be  looked  upon  as  the 
continuation  of  the  brachial  artery.  It  takes  a  downward  course  on  the 
internal  lateral  ligament  of  the  elbow,  crossing  the  angle  formed  by  the 
humerus  and  radius  in  company  with  the  median  nerve.  Behind  the 
artery  is  its  corresponding  vein.  The  nerve,  however,  frequently  crosses 
the  artery  and  is  found  between  it  and  the  vein.  All  three  structures 
are  here  covered  by  the  posterior  superficial  pectoral  muscle.  The 
artery  now  curves  round  the  inner  border  of  the  radius  just  below  its 
upper  extremity,  where  the  bone  presents  a  groove  for  the  accommodation 
of  the  vessel,  and  passes  under  cover  of  the  flexor  metacarpi  internus 
muscle.  It  now  inclines  slightly  towards  the  middle  line  of  the  back  of 
the  radius  and  descends  the  forearm  under  the  muscle  we  have  just 
mentioned.  A  short  distance  above  the  carpus  it  emerges  from  beneath 
this  muscle  and  appears  between  its  tendon  and  that  of  the  flexor 
metacarpi  medius,  and  then  terminates  by  dividing  into  the  large  and 
small  metacarpal  arteries. 
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The  following  branches  are  given  off  by  the  posterior  radial  artery  : 

1.  ^rr/a/A/r  branches  to  the  elbow  joint.  These  leave  the  posterior 
radial  at  the  upper  extremity  of  the  radius. 

2.  A  large  number  of  small  muscular  branches,  which  are  distributed 
particularly  to  the  muscles  which  lie  on  the  back  of  the  radius. 

3.  The  Interosseous  Artery  of  the  Forearm. — This  is  a  very  long  vessel, 
which  is  frequently  also  of  considerable  calibre.  It  leaves  the  posterior 
radial  artery  just  below  the  humero-radial  articulation,  and  then  takes  a 
course  outwards  through  the  radio-ulnar  arch,  to  reach  which  it 
crosses  the  back  of  the  radius  beneath  the  flexor  perforans  muscle.  It 
then  descends  the  forearm  in  the  groove  formed  outwardly  between  the 
radius  and  ulna,  where  it  is  concealed  by  the  extensor  suffraginis  muscle. 
It  terminates  at  the  carpus  by  contracting  anastomoses  with  branches  of 
the  anterior  radial  artery  in  the  manner  already  described. 

The  interosseous  artery  of  the  forearm  gives  off  a  number  of  branches 
immediately  after  leaving  the  radio-ulnar  arch.  These  are  distributed  to 
the  elbow  joint  and  to  the  extensor  metacarpi  magnus,  extensor  pedis, 
and  extensor  suffraginis,  and  a  long  slender  branch  from  this  vessel 
appears  from  beneath  the  extensor  pedis  muscle  and  splits  up  into  a 
number  of  small  branches  which  are  distributed  to  the  skin  covering  the 
front  of  the  knee,  whilst  in  the  radio-ulnar  arch  it  gives  off  the  nutrient 
artery  to  the  radius. 

4.  Immediately  above  its  point  of  division  the  posterior  radial  artery 
detaches  a  branch  which  passes  obliquely  downwards  and  outwards 
beneath  the  flexor  metacarpi  medius  to  anastomose  with  the  termination 
of  the  ulnar  artery,  and  thus  assist  in  the  formation  of  the  supracarpal  arch. 

The  posterior  radial  artery  is  in  intimate  relationship  to  the  median 
nerve  at  the  seat  of  median  neurectomy.  Should  the  artery  be 
accidentally  severed  the  proximal  end  at  times  becomes  retracted 
beneath  the  posterior  superficial  pectoral  muscle  out  of  the  reach 
of  the  operator.  When  a  complication  of  this  kind  arises  a  vertical 
incision    should    be    made    in    the   muscle    and    skin   in    line  with   the 
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original  incision  made  in  performing  the  operation,  and  above  the  seat, 
when  the  end  of  the  artery  may  be  secured  and  ligatured.  Near  its 
termination  {i.e.,  just  before  it  splits  up  into  the  large  and  small  meta- 
carpal arteries)  this  artery  is  also  in  an  exposed  position,  and  is  liable  to 
be  accidentally  injured  and  even  ruptured  in  such  wounds  as  are  caused 
by  "  spiking  "  the  inner  aspect  of  the  limb  when  unsuccessfully  clearing 
a  fence.  In  these  cases  when  the  artery  is  divided  the  proximal  end  is 
retracted  beneath  the  flexor  muscles,  and  if  unable  to  reach  it  from  the 
original  wound  an  incision  should  be  made  at  the  seat  of  median 
neurectomy,  where  no  difficulty  will  be  experienced  in  applying  a 
ligature. 

The  Small  Metacarpal  Artery. — From  the  point  of  bifurcation  of  the 
posterior  radial  artery  this  vessel  takes  a  vertical  course  down  the  limb 
on  the  inner  aspect  of  the  knee.  It  occupies  a  superficial  position,  being 
outside  the  fibrous  carpal  arch,  where  it  is  placed  behind  the  correspond- 
ing vein.  Just  below  the  knee  the  artery  curves  outwardly  and  passes 
almost  transversely  across  the  subcarpal  or  check  ligament  to  anastomose 
with  a  small  artery  which  descends  through  the  carpal  sheath  from  the 
supracarpal  arch.  By  this  anastomosis  is  formed  what  is  known  as  the 
subcarpal  arch.  From  this  arch  four  to  six  vessels  are  given  off.  They 
are  as  follows  : 

1.  The  Internal  Dorsal  Interosseous  Artery. — From  the  arch  this  vessel 
passes  under  the  internal  metacarpal  vein,  and  emerges  from  between  this 
vein  and  the  internal  small  metacarpal  bone.  It  winds  round  the  latter 
just  below  the  head,  and  then  descends  along  the  groove  formed  anteriorly 
between  the  large  and  inner  small  metacarpal  bones.  The  first  portion 
of  the  artery  runs  almost  transversely,  whilst  that  portion  in  the  groove 
mentioned  is  disposed  vertically.  From  the  bend  of  the  vessel  a  small 
branch  is  detached  which  runs  transversely  and  terminates  in  the  skin 
covering  the  upper  portion  of  the  large  metacarpal  bone. 

2.  The  External  Dorsal  Interosseous  Artery. — This  leaves  the  arch  and 
passes  outwards  beneath  the  external  metacarpal  vein,  winding  round  the 
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external  metacarpal  bone  and  descending  in  the  groove  between  this 
bone  and  the  external  small  metacarpal  in  a  manner  similar  to  the 
internal  artery.  It  is  for  a  great  part  of  its  extent,  however,  concealed 
bv  the  tendon  of  the  extensor  suffraginis  muscle  and  by  the  reinforcing 
band  from  the  annular  ligament  of  the  knee,  which  joins  this  tendon. 

3  and  4.  The  Internal  and  External  Palmar  Interosseous  Arteries. — 
These  leave  the  arch  on  a  level  with  the  heads  of  the  small  metacarpal 
bones,  and  run  downwards  in  the  grooves  formed  posteriorly  between  the 
large  and  small  metacarpal  bones.  They  are  thus  placed  one  on  either 
edge  of  the  suspensory  ligament.  Each  terminates  by  anastomosing  with 
branches  of  the  corresponding  digital  artery  or  with  branches  of  the 
large  metacarpal  artery.  From  one  of  these  arteries  the  nutrient  artery 
of  the  large  metacarpal  bone  arises. 

5  and  6. — In  some  subjects  one  or  two  other  and  very  slender  vessels 
arise  from  the  arch.  These  are  unnamed.  When  both  are  present  they 
descend  one  on  either  edge  of  the  perforans  tendon.  The  inner  one  is 
most  frequently  missing,  being  in  fact  rarely  present.  The  outer  may 
extend  as  far  as  the  lower  third  of  the  metacarpal  region,  where  it 
becomes  lost. 

The  small  metacarpal  artery,  owing  to  its  exposed  position,  is  very 
frequently  injured  (j-^t*  "Superficial  Dissection"  and  "Speedy  Cutting"). 

The  Large  Metacarpal  Artery. — This  vessel  may  be  regarded  as  the 
continuation  of  the  posterior  radial  artery.  It  runs  down  the  limb 
beneath  the  fibrous  carpal  arch  with  the  tendons  of  the  superficial  and 
deep  flexors  of  the  digit.  Below  the  knee  it  emerges  from  the  tube  on 
the  edge  of  the  perforans  tendon,  along  which  it  continues  its  downward 
course  behind  the  internal  metacarpal  vein.  Behind  the  artery  is  the 
internal  plantar  nerve.  Just  above  the  fetlock  the  artery  passes  out- 
wardly, and  on  a  level  with  the  sesamoid  bones,  and  between  the  two 
divisions  of  the  suspensory  ligament  it  divides  into  the  external  and 
internal  digital  arteries. 

The  large   metacarpal   artery    is   in    close   proximity   to   the    seat   of 


Plate  XXXIV. — The  Caupal  Arterial  Arches  and  the  Veins  of  the  Fore  Limb 

A. — THE    SUPKACAKPAL    AND    SUBCARPAL    ARCHES    (SCHEMATIC,    AFTER    SHAVE) 

I.  Brachial  artery.  2.  Posterior  radial  artery  dividing  just  above  carpus.  3  Anterior  radial  artery  which  ter- 
minates at  carpus  by  anastomosing  inwardly  with  branches  of  posterior  radial  and  outwardly  with  interosseous 
artery.  4.  Small  metacarpal  arter)-.  5.  Ulnar  artery  6.  Internal  palmar  interosseous  artery.  7.  Supra- 
carpal  arch.  9.  Subcarpal  arch.  11.  External  palmar  interosseous  artery.  13.  Large  metacarpal  artery. 
15.  Digital  arteries. 

B. — FORMATION    OF    PRINCIPAL    VEINS    OF    FORE    LIMB    (SCHEMATIC) 

1.  Digital  vein.  2.  Venous  arch  formed  above  fetlock  across  limb  between  suspensory  ligament  and  tendon  of 
flexor  perforans.  3.  Internal  metacarpal  vein.  4.  External  metacarpal  vein.  5.  Median  or  internal  subcutaneous 
vein  of  forearm.  6.  Interosseous  or  deep  metacarpal  vein.  7.  Anterior  subcutaneous  or  radial  vein  which  begins 
at  carpus  and  empties  into  cephalic  vein  or  the  median.  8.  Plexus  formed  at  carpus.  9.  Cephalic  vein  which 
opens  into  jugular.  10.  Ulnar  vein.  11.  Basilic  vein  which  pierces  posterior  superficial  pectoral  muscle  from 
without  inwards.  12.  Posterioi  radial  veins.  14.  Brachial  vein  continued  upwards  as  axillary  vein  which  forms 
the  anterior  vena  cava  near  anterior  border  of  first  rib  by  joining  jugulars  and  axillary  vein  of  opposite  side. 
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operation  of  tenotomy  of  the  superficial  and  deep  flexors  of  the  digit,  and 
the  method  of  dealing  with  the  vessel  whilst  performing  these  operations 
has  already  been  indicated.  It  is  not  uncommonly  involved  in  serious 
cases  of  low  speedy  cutting.  Should  it  be  necessary  to  ligature  the 
artery,  a  vertical  incision  should  be  made  at  the  required  level  a 
quarter  of  an  inch  in  front  of  a  vertical  line  drawn  through  the  seat  of 
incision  in  plantar  neurectomy. 

The  Internal  Digital  Artery. — From  the  point  of  division  of  the  large 
metacarpal  artery  this  vessel  passes  to  the  inner  aspect  of  the  limb,  where 
it  appears  superficially  between  the  inner  division  of  the  suspensory 
ligament  and  the  perforans  tendon.  It  runs  vertically  across  the  inner 
aspect  of  the  fetlock,  crossing  the  anterior  digital  nerve.  It  is  here 
placed  between  the  posterior  digital  nerve  and  the  digital  vein,  the  latter 
being  in  front  of  the  artery.  It  is  next  crossed  by  the  middle  digital 
nerve,  and  below  the  fetlock  it  is  found  again  on  the  edge  of  the 
perforans  tendon  after  the  latter  has  emerged  from  the  ring  formed  by 
the  tendon  of  the  perforatus.  Along  the  edge  of  this  tendon  the  artery 
passes  to  the  inner  aspect  of  the  internal  lateral  cartilage,  where  it 
terminates  by  dividing  into  the  plantar  and  preplantar  (ungual)  arteries. 

The  External  Digital  Artery . — This  artery  passes  across  the  back  of  the 
limb  from  the  bifurcation  of  the  large  metacarpal  artery,  and  appears  on 
the  outer  aspect  between  the  perforans  tendon  and  the  outer  division  of 
the  suspensory  ligament.  Its  subsequent  course,  relations,  and  termina- 
tion correspond  with  the  description  we  have  given  of  the  internal 
digital  artery. 

Collateral  branches  of  the  digital  artery  : 

1.  Branches  are  distributed  to  the  fetlock  joint  and  to  the  great 
sesamoid  sheath. 

2.  The  Perpendicular  Artery  of  the  F astern. — This  leaves  the  digital 
artery  about  midway  down  the  first  phalanx.  It  arises  at  right  angles 
and  is  crossed  by  the  digital  vein  and  middle  digital  nerve.  Near  its 
origin   from   the  digital   artery    it   gives   off  ascending   and    descending 
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branches,  which  are  distributed  to  the  flexor  tendons  and  the  inferior 
sesamoidean  ligaments.  The  perpendicular  artery  terminates  on  the  lateral 
aspect  of  the  os  sufFraginis  by  splitting  into  two  terminal  divisions. 
One  of  these  ascends  and  may  extend  to  the  fetlock  joint.  The  other 
takes  a  downward  course  to  the  lateral  aspect  of  the  os  corona-,  where  it 
joins  the  coronary  circle. 

The  terminal  ramifications  of  the  perpendicular  artery  anastomose 
with  those  of  the  corresponding  artery  of  the  opposite  side  on  the 
anterior  and  posterior  aspects  of  the  first  phalanx,  which  is  thus  sur- 
rounded by  a  network  of  tiny  vessels. 

3.  The  Artery  to  the  Plantar  Cushion. — This  vessel  leaves  the  digital 
artery  near  the  upper  border  of  the  lateral  cartilage,  and  passes  downwards 
and  backwards  to  the  plantar  cushion.  It  will  be  further  described  when 
dealing  with  the  foot. 

4.  The  Coronary  Circle. — Two  transverse  branches  arise  from  each 
digital  artery  on  the  inner  aspect  of  the  corresponding  lateral  cartilage. 
The  anterior  branches  pass  forwards  and  anastomose  with  one  another  on 
the  anterior  face  of  the  os  coronae  under  cover  of  the  expanded  portion 
of  the  tendon  of  the  extensor  pedis.  The  posterior  branches  pass  round 
the  back  of  the  coronjE,  where  they  anastomose  on  the  deep  face  of  the 
perforans  tendon  just  above  the  superior  border  of  the  navicular  bone. 
There  is  thus  formed  a  complete  arterial  circle  around  the  second 
phalanx. 

THE    VEINS 

The  Digital  Veins. — From  the  venous  plexuses  of  the  foot,  which  will 
be  described  when  dealing  with  that  part,  the  blood  is  drained  by  the 
two  digital  veins.  Each  digital  vein  passes  up  the  limb  in  front  of  the 
corresponding  digital  artery,  from  which  it  is  usually  separated  by  the 
middle  digital  nerve.  Above  the  point  of  detachment  of  this  nerve  the 
vein   is  in    immediate    relationship   to   the   artery,  in   front   of  which   it 
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ascends  across  the  lateral  aspect  of  the  fetlock.  Just  above  this  joint  the 
two  veins  converge  towards  the  middle  line,  where  they  unite  and  thus 
form  a  venous  arch  which  is  disposed  transversely,  and  which  is  placed 
between  the  suspensory  ligament  and  the  tendon  of  the  flexor 
perforans. 

The  Metacarpal  Veins. — From  the  venous  arch  described  above  three 
veins  are  given  off.  These  are  termed  respectively  the  internal,  external, 
and  deep  metacarpal  veins. 

The  Internal  Metacarpal  Vein. — This  is  the  most  voluminous  of  the 
three  veins  which  leave  the  arch.  It  ascends  the  limb  in  front  of  the 
large  metacarpal  artery,  being  at  first  placed  on  the  inner  edge  of  the 
perforans  tendon.  It  then  inclines  slightly  forwards,  crosses  the  internal 
dorsal  interosseous  artery,  and  leaves  the  tendons,  large  metacarpal  artery, 
&c.,  at  the  inferior  opening  of  the  carpal  sheath,  since  the  vein  does  not 
pass  through  the  sheath.  It  is  next  found  on  the  inner  aspect  of  the 
knee  superficially  to  the  fibrous  carpal  arch,  where  it  is  placed  in  front  of 
the  small  metacarpal  artery.  In  the  region  of  the  forearm  it  is  con- 
tinued as  the  internal  subcutaneous  vein. 

The  External  Metacarpal  Vein. — This  vein  appears  on  the  outer  edge 
of  the  perforans  tendon  in  the  inferior  third  of  the  metacarpal  region. 
It  ascends  along  the  outer  edge  of  the  tendon  in  front  of  the  external 
plantar  nerve,  but  in  the  upper  part  of  the  metacarpal  region  the  outer 
small  unnamed  artery,  which  descends  for  a  varying  distance  down  the 
metacarpus,  is  insinuated  between  the  nerve  and  vein.  At  the  carpus  the 
vein  splits  up  into  a  number  of  vessels  which  form  an  intricate  plexus 
which  is  drained  by  the  ulnar  and  posterior  radial  veins. 

The  Deep  Metacarpal  Vein. — This  is  frequently  termed  the  interosseous 
metacarpal  vein.  It  has  a  very  tortuous  disposition,  and  is  not  infrequently 
double.  It  usually  ascends  from  the  arch  between  the  edge  of  the  sus- 
pensory ligament  and  the  inner  small  metacarpal  bone,  ultimately  splitting 
up  into  a  number  of  vessels,  some  of  which  assist  in  the  formation  of 
the  carpal  plexus,  whilst  the  remainder  join  the  internal  metacarpal  vein. 
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The  Veins  of  the  Forearm 

The  Median  or  Internal  Subcutaneous  Vein. — This  is  a  vein  of  consider- 
able size.  It  is  the  direct  upward  continuation  of  the  internal  meta- 
carpal vein.  It  ascends  the  forearm,  as  its  name  would  imply,  immediately 
under  the  skin,  and  superficially  therefore  to  the  fibrous  aponeurosis  of 
this  region.  Beginning  at  the  inner  aspect  of  the  knee,  it  takes  a  course 
upwards  and  forwards,  crossing  the  shaft  of  the  radius  obliquely. 
Towards  the  upper  end  of  the  forearm  it  terminates  by  splitting  into 
two  large  divisions.  The  more  anterior  of  these  divisions  is  termed  the 
Cephalic  Vein,  and  this  passes  across  the  aponeurotic  insertion  of  the 
biceps  muscle  to  reach  the  groove  between  the  mastoido-humeralis 
and  pectoral  muscles.  Up  this  groove  it  ascends,  and  communicates 
ultimately  with  the  jugular  vein.  In  the  groove  mentioned  the  vein 
is  placed  alongside  the  descending  division  of  the  inferior  cervical  artery. 
The  posterior  division  of  the  median  is  termed  the  Basilic  Vein,  and  this 
vein  becomes  more  deeply  seated  by  piercing  the  posterior  superficial 
pectoral  muscle  from  without  inwards.  It  terminates  above  the  elbow  by 
uniting  with  the  ulnar  and  posterior  radial  veins  to  form  the  brachial  vein. 
Owing  to  its  size  and  superficial  position,  the  median  vein  is  readily 
located  in  the  living  animal,  for  it  forms  a  prominent  surface-marking  on 
the  inner  aspect  of  the  limb.  On  account  of  its  being  so  easily  accessible, 
it  was  frequently  selected  for  the  performance  of  phlebotomy  when  that 
operation  was  commonly  practised.  The  degree  of  obliquity  which  its 
course  takes  across  the  radius  varies,  so  that  occasionally  when  perform- 
ing the  operation  of  median  neurectomy  we  find  this  vein  running  right 
across  the  seat  of  our  cutaneous  incision,  thus  causing  a  slight  modification 
in  our  method  of  procedure.  This  point  is  referred  to  in  dealing  with 
median  neurectomy. 

The  Anterior  Subcutaneous  or  Radial  Vein. — This  is  very  much  smaller 
than  the  median  vein.      It  begins  at  the  carpus  and  runs   up  the  front  of 
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the  forearm  superficially  to  the  fibrous  aponeurosis.  At  the  upper 
extremity  of  the  forearm  it  terminates  by  joining  the  median  vein,  but 
occasionally  it  is  found  to  empty  itself  into  the  cephalic  division  of  the 
median. 

The  Posterior  Radial  Feins. — Of  these  there  are  usually  three  or  four. 
They  arise  from  the  carpal  plexus,  and  follow  the  course  of  the  posterior 
radial  artery,  so  that  it  is  unnecessary  here  to  describe  the  course  which 
they  take.  At  the  elbow  they  unite  with  the  ulnar  and  basilic  veins  to 
form  the  brachial  vein. 

The  Anterior  Radial  Vein  follows  closely  the  course  taken  by  the 
corresponding  artery. 

The  Ulnar  Vein. — This  vein  arises  from  the  carpal  plexus.  It  receives 
a  number  of  branches  from  the  skin  and  muscles,  and  places  itself  in  com- 
pany with  the  ulnar  nerve  and  artery  in  the  space  between  the  tendons 
of  the  middle  and  external  flexors  of  the  metacarpus.  It  follows  the 
course  of  the  artery  up  the  forearm.  From  the  inner  aspect  ot  the 
olecranon  process  it  curves  forwards,  and  concurs  in  forming  the  brachial 
vein  at  a  lower  level  than  the  point  where  the  brachial  artery  gives  off 
its  ulnar  branch. 

Owing  to  its  close  proximity  to  the  ulnar  nerve,  this  vein  is  con- 
cerned in  the  performance  of  ulnar  neurectomy,  and  the  method  of  deal- 
ing with  it  has  already  been  indicated. 

The  Brachial  Vein. — The  formation  of  this  vein  will  be  gathered  from 
the  above  description  of  the  veins  of  the  forearm.  It  commences  just 
above  the  elbow  joint,  and  passes  upwards  behind  and  slightly  internal 
to  the  brachial  artery.  Its  course  and  branches  closely  correspond  to 
those  of  the  brachial  artery,  and  so  need  not  be  described. 

The  subcutaneous  thoracic  or  spur  vein  communicates  with  the  deep 
humeral  branch  of  the  brachial  vein. 

The  Axillary  Vein. — This  is  an  enormous  vessel  which  is  the  upward 
continuation  of  the  brachial  vein.  It  commences  at  the  inner  aspect  of 
(and  just  below)  the  shoulder  joint.      It  receives  branches  which   corre- 
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spond  to  the  branches  of  the  axillary  artery,  and  at  the  entrance  to  the  chest 
it  joins  the  jugular  veins  and  the  axillary  vein  of  the  opposite  limb  to 
form  the  anterior  vena  cava.  Occasionally  the  prehumeral  vein  empties 
into  the  subscapular  vein  instead  of  into  the  brachial. 


THE    LYMPHATICS 

The  lymphatic  vessels  vary  considerably  in  size.  The  largest  very 
much  resemble  veins,  but  their  coats  are  much  thinner  and  the  valves 
more  numerous,  a  fact  which  gives  the  vessels  a  "  beaded  "  appearance. 
In  the  smallest  lymphatics  or  lymphatic  capillaries  the  walls  are  made 
up  of  a  single  layer  of  epithelial  cells  which  are  elongated.  In  a  medium- 
sized  vessel  we  have  a  lining  of  pavement  epithelium  the  cells  of  which 
are  elongated  in  the  direction  of  the  vessel's  axis.  More  outwardly  we 
find  muscular  fibres  disposed  in  a  circular  manner  and  others  disposed 
obliquely.  Even  the  smallest  lymphatic  vessels  do  not,  therefore,  com- 
municate openly  with  the  interstices  in  the  connective  tissue. 

The  vessels  are  more  numerous  than  the  veins,  the  course  of  which 
they  follow  closely.  In  dealing  with  the  veins  we  found,  speaking 
generally,  that  they  could  be  divided  into  two  sets — namely,  those  placed 
very  superficially,  which  were  much  the  largest  ;  and  those  more  deeply 
seated,  which  followed  the  course  of  the  principal  arteries  ;  and  a  some- 
what similar  division  may  be  applied  to  the  lymphatics. 

The  lymph  from  the  foot  is  carried  by  vessels  which  follow  the 
course  of  the  digital  and  metacarpal  veins.  Thus  we  find,  in  cases  of 
septic  infection  of  the  foot  such  as  suppurating  corns,  gathered  nails,  in 
some  cases  of  quittor,  &c.,  the  infection  quickly  spreads  up  the  limb 
and  a  swelling  appears  along  either  side  of  the  flexor  tendons. 

The  lymphatics  again  differ  from  veins,  inasmuch  as  in  certain 
places  they  aggregate  together  and  form  glands.  These  are  usually 
somewhat    kidney-shaped,   having    a    fibrous    and    mubcular    tramework 
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which  supports  the  gland  tissue  proper.  The  gland  possesses  a  fibrous 
capsule  from  which  a  number  of  trabeculae  pass  inwardly  through  the 
outer  or  cortical  portion  of  the  gland.  The  trabeculae  then  split  up, 
and  reunite  in  such  a  manner  as  to  form  a  fibrous  network,  the  finer 
continuations  of  the  trabecule  forming  a  most  intricate  and  delicate 
framework  in  the  interior  of  the  gland.  In  the  meshes  of  this  network 
we  find  an  enormous  number  of  lymphoid  cells.  This  part  is  the 
medulla  of  the  gland. 

For  the  greater  part  the  medulla  is  separated  rrom  the  surface  of  the 
gland  by  a  considerable  thickness  of  cortex,  but  at  one  part  of  the  gland 
there  is  an  indentation  in  its  surface,  and  here  the  medulla  approaches 
quite  close  to  the  surface  of  the  gland.  The  indentation  is  called  the 
hilum,  and  here  the  efferent  vessels  leave  which  carry  lymph  from  the 
gland.  Through  the  gland  the  lymph  passes  in  what  is  known  as  the 
lymph  channel,  and  this  is  crossed  by  the  fine  prolongations  of  the 
trabeculfe  mentioned  above,  and  also  by  large  branched  and  nucleated 
cells  which  are  frequently  pigmented,  so  that  the  lymph  tract  is  frequently 
easily  distinguished  from  the  remainder  of  the  gland  by  the  fact  that  it 
is  darker  in  colour. 

The  afferent  vessels  which  bring  the  lymph  to  the  gland  are  usually 
more  numerous  and  smaller  than  the  efferent.  They  enter  the  gland  on 
its  convex  surface  opposite  the  hilum.  The  lymph  then  takes  a  course 
slowly  through  the  lymph  tracts  in  the  gland,  and  leaves  the  gland  by  the 
efferent  vessels.  Owing  to  the  slow  progress  of  the  lymph  through 
them,  the  glands  act  as  a  kind  of  intercepting  trap  by  arresting  the 
progress  of  septic  material. 

Septic  infection  spreads  quickly  up  the  fore  limb,  the  metacarpal 
region  swelling  rapidly  as  stated  ;  and  this  is  followed  by  a  similarly 
rapid  swelling  of  the  forearm,  particularly  on  the  anterior  and  inner 
aspects  and  along  the  course  of  the  big  subcutaneous  veins.  This 
rapidity  of  the  spread  of  infection  is  due  to  the  fact  that  there  are  no 
lymphatic  glands  below  the  elbow  in  the  fore  limb.     At  the  inner  aspect 
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of  the  elbow  the  swelling  appears  to  be  much  more  prominent  and 
somewhat  better  defined. 

The  Brachial  Lymphatic  Glands. — These  glands  are  divided  into  two 
groups.  One  group,  the  inferior,  in  which  there  may  be  two  glands, 
but  frequently  there  is  only  one,  is  placed  at  the  inner  side  of  the  elbow 
joint,  in  close  proximity  to  the  articulation  between  the  humerus  and  the 
sigmoid  cavity  of  the  ulna.  The  situation  is  therefore  slightly  posterior 
to  the  internal  lateral  ligament  of  the  elbow.  The  lymphatics  which 
accompany  the  superficial  veins,  and  also  those  which  run  with  the  more 
deeply  seated  veins  and  arteries,  pass  to  this  group,  through  which  there- 
fore practically  the  whole  of  the  lymph  from  the  limb  below  the  elbow 
is  transmitted.  On  this  account  we  get  the  greater  prominence  of  the 
swelling  in  septic  infection  referred  to  above. 

In  such  cases  a  surgical  outlet  for  the  septic  material  should  be  pro- 
vided, extreme  care  being  taken  to  keep  clear  of  the  joint.  Should  an 
abscess  form  in  the  gland,  it  should  be  treated  as  an  ordinary  abscess 
elsewhere. 

Surgical  treatment  is  indicated  at  the  earliest  possible  opportunity, 
in  order  to  prevent  extension  of  the  infection  to  the  superior  group  of 
glands.  These  are  situate  near  the  internal  tubercle  of  the  humerus,  in 
close  proximity  to  the  tendon  of  insertion  of  the  teres  major  and  latissi- 
mus  dorsi  muscles.  They  are  here  found  behind  the  brachial  artery  and 
vein.  A  number  of  fairly  large  vessels  (usually  ten)  extend  from  the 
inferior  group  to  the  superior,  and  the  comparatively  inoperable  position 
of  the  latter  indicates  the  necessity  for  urgency  in  surgical  treatment 
before  infection  spreads  to  them. 

Into  the  superior  group  the  lymphatics  of  the  shoulder  and  brachial 
region  also  open  directly. 

The  Prescapular  Glands. — These  form  a  chain  in  the  groove  between 
the  mastoido-humeralis  and  subscapulo-hyoideus  muscles  near  the  base  of 
the  neck,  where  they  follow  the  course  of  the  superior  or  ascending 
division  ot   the  inferior  cervical  artery.     The   chain    is   from    twelve    to 


THE  LYMPHATICS 


i«5 


fourteen  inches  long,  and  it  extends  downwards  on  the  deep  face  of  the 
mastoido-humeralis  towards  the  attachment  of  the  sterno-maxillaris. 
The  afferent  vessels  of  these  glands  drain  the  lymph  from  the  neck, 
breast,  and  shoulder. 

The  lymphatic  vessels  from  the  brachial  region  open  directly  into 
the  superior  group  of  brachial  glands. 

The  efferent  vessels  of  these  glands,  together  with  those  which  drain 
the  axilla  and  also  the  capacious  though  short,  efferent  vessels  from  the 
prescapular  glands,  open  into  the  prepectoral  glands  which  are  placed  on 
the  deep  face  of  the  scalenus  muscle  close  to  the  jugular  conriuent. 
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MUSCLE 

ORIGIN 

INSERTION 

ACTION              s'ISIy 

Trapezius 

(cervical) 

Ligamentum  nu- 
chas, funicular 
portion 

Scapula,  tubercle 
of  spine;    and 
aponeuros  is 
overouterscap- 
ular  muscles 

Raises       scapula 
and   carries   it 
forwards 

Spinal  accessory 

Trapezius 

(dorsal) 

Anterior     dorsal 
spines 

Scapula,  tubercle 
of  spine 

Raises       scapula    Spinal  accessory 
and    carries   it 
backwards 

Rhomboideus          Ligamentum  nu- 
(cervical)        chx,  funicular 
portion 

Inner  surface  of 
scapular  carti- 
lage    of    pro- 
longation 

Draws      scapula    6th  cervical 
upwards      and 
forwards 

1 
Rhomboideus          Anterior     dorsal  !  Scapular       carti- 
(dorsal)         spines                  |       lage  behind  the 
preceding 

Draws      scapula    6th  cervical 
upwards      and 
backwards 

Latissimus  dorsi 

Vertebral  spines, 
4th    dorsal    to 
last  lumbar 

Humerus,      in- 
ternal tubercle 

Flexes     shoulder  ,  From       brachial 
and   rotates    it         plexus 
inwardly 

Mastoido- 

humeralis 

Mastoid    process 
and  crest,  and 
transverse  pro- 
cesses   of  first 
four      cervical 
vertebras 

Humerus,       an- 
terior    lip     of 
musculo-spiral 
groove 

Extensor  and  in- 
ward     rotator 
of  shoulder 

Cervical  and  cir- 
cumflex nerves 

Teres  major 

Scapula,      dorsal 
a  n  g  le  ;    and 
inter-muscular 
septum 

Humerus,     in- 
ternal tubercle 

Flexor  of 

shoulder 

Brachial  plexus 

Subscapularis 

Whole  extent  of 
fossa    of    that 
name 

Humerus,    inner 
tuberosity 

Adducts  the  arm 
and     extends 
shoulder 

Brachial  plexus 
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MUSCLE 


ORIGIN 


INSERTION 


ACTION 


NERVE- 
SUPPLY 


Scapulo-ulnaris       Scapula,    glenoid  i  Olecranon     pro-    Flexes  the    Musculo-spiral 

border  cess    of    ulna  I       shoulder  and 

and    fascia    of        extends  the 
forearm                    elbow  1 


Triceps  extensor 
cubiti — 

Caput  magnum     Dorsal  angle  and 
posterior    bor- 


Ulna,   olecranon 
process 


Caput  parvum 
Caput  medium 


der  of  scapula 
Humerus  shaft 
Humerus  shaft 


Extensor    of    Musculo-spiral 
elbow 


Humerus, margin    Ulna,    olecranon     Raises     articular    Musculo-spiral 
of     olecranon         process  j      capsule  which 

fossa  it  covers  ' 


Scapulo  -  humer- 
alis  gracilis 


Scapula,    margin  j  Humerus,  shaft 
of       glenoid 


Raises  capsule  of    Circumflex 
shoulder  joint 
during  flexion 


Coraco-humeralis  |  Scapula,  coracoid     Humerus,  shaft 
'       process 


Biceps 


Scapula,  coracoid 
process 


Adducts  the  arm 
and  extends 
the  shoulder 


Median 


Radius,    bicipital  |  Flexor  of  elbow  |  Median 
tuberosity;  and         and     extensor 
fascia  of  fore-        of  shoulder 


Deltoid 


Scapula,  dorsal 
angle  ;  and 
scapular  fascia 


Humerus,    outer 
tubercle 


Teres  minor  Posterior    border    Humerus,    ridge    Adducts       the    Circumflex 


Adducts  the 
humerus  and 
flexes  shoulder 


Circumflex 


>f  scapula, 
lower  portion 
of  infraspinous 
fossa,  and  tub- 
ercle on  rim  of 
glenoid  cavity 


between  outer 
tubercle  and 
tuberosity 


humerus     and 
flexes  shoulder 


MUSCLES  OF  FORE  LIMB 
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MUSCLE 

ORIGIN          INSERTION         ACTION 

NERVE- 
SUPPLY 

Infraspinatus 

Infraspinous  fossa    Humerus,     ex-    Adducts      and 
of  scapula  and  i       ternal      tuber- 1       rotates    out- 
scapular  fascia  '      osity  and  crest        wardly      the 
below  it             1       humerus 

Suprascapular 

Supraspinatus 

Supraspinousfossa    Humerus,     ex-    Extends  the 
of  scapula  and        ternal  and  in-  !                  shoulder 
scapular  fascia         ternal     tuber- 
osities 

Suprascapular 

Brachialis  amicus 

Humerus  shaft        Radius  and  ulna,     Flexes  the  elbow 
inner  side 

Musculo-cutane- 
ous  (of  median) 

Flexor  metacarpi 
internus 

Humerus     inner    Head  of  internal    Flexes  the  knee 
condyle              '       small  metacar- 
pal bone 

Median 

Flexor  metacarpi 
medius 

Humerus     inner     Pisiform      bone,    Same      as      pre- 
condyle,      and         upper  edge         '       ceding 
olecranon  pro- 
cess of  ulna 

Ulnar 

Flexor  metacarpi 
externus 

Humerus     outer    Pisiform,        and    Same      as      pre- 
condyle                    head     of    ex-       ceding 
ternal    small 
metacarpal 
bone 

Musculo-spiral 

Flexor  perforatus 

Humerus     inner    Os  coron.-e               Flexes  the  knee, 

condyle                                                    fetlock,    and 

pastern  joints 

Ulnar 

Flexor  perforans 
Ulnar  head 

Humeral  head 
Radial  head 

Flexes  the  knee, 
fetlock,        and 
Olecranon     pro-    Os    pedis,    semi-        interphalangeal    Ulnar 
cess  of  ulna              lunar  crest  and        joints 
surface  behind 
it 
Humerus,    inner  j                                                                   Median 

condyle 
Radius,  shaft                                                                           Median 
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THE  SURGICAL  ANATOMY  OF  THE  HORSE 


MUSCLE 

ORIGIN 

INSERTION 

ACTION 

NERVE- 
SUPPLY 

Extensor    meta- 
carpi  magnus 

Outer      condyle 
and  depression 
external  to 
coronoid  fossa 
of  humerus 

Upper     end     of 
large  meta- 
carpal bone 

Extends       the 
metacarpus  on 
the  forearm 

Musculo-spiral 

Extensor     meta- 
carpi  obliquus 

Shaft  of  radius 

Head  of  internal 
small    meta- 
carpal bone 

Extends      meta- 
carpus on   the 
forearm 

Musculo-spiral 

Extensor  pedis 

Depression      ex- 
ternal   to    the 
coronoid   fossa 
of    humerus, 
external  lateral 
ligament    of 
elbow,     and 
upper     ex- 
tremity   of 
radius 

Pyramidal     pro- 
cess of  OS  pedis 

Extends  all  joints 
of    fore    limb 
up  to  and   in- 
cluding      the 
knee 

Musculo-spiral 

Extensor 

sulFraginis 

Lateral  ligament 
ofelbowjupper 
extremity     of 
radius  and  line 
of  junction  of 
radius  and  ulna 

Os  suffraginis,  in 
front    of     su- 
perior    ex- 
tremity 

Extends  the  knee 
and  fetlock 

Musculo-spiral 

Lumbricales  (2) 

Perforans  tendon 
above  the  an- 
nular  band  of 
perforatus 

Tissue     beneath 
ergot 

Plantar 

Interossei  (2) 

Heads  of  external 
and      internal 
small     meta- 
carpal     bones 
respectively 

Suspensory 

ligament 

Plantar 
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